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□moi7i -1 jno 

.nimj7 mwV □>j7 , 7nD np'T'Dn iid'Vd oni D'Vpm] nnDNW Dnwmn 
.n'mNi mioiDDO ,|dt ^nöD'iW/n^ hidd ooNnDn D'aeiiD mnVpo • 

.noiTDi nmn ,nn>no ,no idd , 111 m niDD □n'7 on" 1 ? TeiDNei oneim :oniüj7i • 

[iin nN Vddd ynn |iim ,niDDn nN ^dod ynn iniM .vm M«n nopi iKn 1 ? nniQ noiwon ynn 

-.~]D ih\t\t\ n]'D< n'owV DnoD 8 Vw nn»nD ^eiD^ niO|7im 

■■ ...... • • '■■ : • ■"•■ : ■■■■•' 8— •''• 

. S 

---► 

A "iiüj7iin inDin 1 ? .nw^TiD niNti in m'^yD yn ay nD'Nnon niNn Nin TiOi7ii , 7 ^zu^Dn jiD'on 

.AIN 

□mopiQ |Qun ni"7ijJD 
□niO|7i ii'iiw 

D'enn] .0311001 dVti]! D'itei Dn dn d'iiw Dniüj7i oei 
."n^o^D npnyn" Tiopi pmyn^ nniD adi^o . Ä = B 

□mopi TQ'n 

.dott 'neo mwyn , 7 "71 d> Dniüj7i iD'n 
no'w D3 nNTj7in} mwTein no'en Dniüj7i no'n .1 
oniN D'j7'n^D ,Dnioj7i tddd nin 1 ? 'td .(yVimn 
Tioj7i Vw m'ePNTW ~iD ,nTWTwn n , zoj7D nj7nyn 
TQ'nn TTO*7 A*7 DTIj7n TlÜ|7lin Vw IDIO DV mDVnD 
rDD'DD^eJ D'eiTm INT .JlQ'Wn l'N 


Yin yn - np’wn - npn’on mp’n 

















.n>Vai7»n no't&Q Dnioj7i ow iQ»n .2 
# nDniuD n'w^i 1 / Dniüiyiin ow nN D'p'nyD 
lioo^N N'n iQ'nn nN*m .n'VQj?» niNnw p 
D'nnm ini .nDmwnn n'^NinD NNi'n ,jv>:ij7ün 

iDD'DD^W 


□mopi iidti 

□'wina ini .nnon 1*7 imm \\mn noj7ii , 7 i^no nnwn nopi Nin 'to ii0|7i : ,- m iiüi7i 

iDD'lD^W 




no'cn Dnioj7i lonV ini' l 7\7 "ino. A-B = A+(-B) nm nopiin iQ'n Nin nof7i uo'n 
iDD'DD^iy ü'umn ini m'^Q^Dn Vw «Dtyn |io 3 * 7 Nn Nin D'iio^nn wiDn .n'Vnpnn 



.n’b’bD mav rrnnnn ,>Di3>n nb nn nr noon diVü ik/i nprtyn 













HOj7l "7DD 

■7'DDn^ W' f Q!'n TVoH H0j7l D (, 7'DDD IWND 
iwND .mio n* nnuV 'Vi iiO(7iin “jiiN n* 
n^ -ftpoi ^'ddh 1 ? w pV'Vei iVoi niü|7i d'*7'ddd 
.nii'D n^ niDn , 7i iiüi7iin -|tin 


DQOl^ 110(71 (711*0 - 71*117 miy* niiDn 

|Qiyn ni^iyD vmV nni' Vj? oni7Dn im 

.DQ'* nDIVDD DQOiy Dj7n'D 'T' Vy Dniü[7IQ 

1 

y-n non ,A -d |dio* A ~iiüj7i x-n dqi 
.A y -n |DID' A 110(71 "7W 
tn ,x-n t* iq^ Tiüj7iin |Q n'iirn N*n a dn 

A -Acosa 

X 

A =Asina 
y 

tn ,y-n iq |Q*7 Tiüj7iin |Q n»iiTn N'n ß dni 

A y = Acosß 
• A x = Asinß 

*7i(7em iiO|7im jim*xdi D*iiOj7i iddd ni'n 

jllQT inNH ,DQQT »3ÜI*7 DHD TDN *7D D'j7TDD ,D'TÜ nDTVD nniMT DQIÜj7l TDOD DQinD IVJKD 
.y-n QQT *71 T)H TTDQI X-fl QQT *71 DN TTD3D DQinD |3D TnttV .y-n TQ |IIQ3 TnNm ,X-n TQ 

."DQOTn DQD T^in DDOn TQT" - DDDD Tlüj7l QQT D'^Tj^nD "p 
nN QD DTnn'D 0DWD3 D'UOnüD ,IQQT DN I3NNDW TnN*7 DDOH Tlüj7l DN ni3Il‘7 QD 

u +Uy :|Ü| "7\\1\ÖT\ Tlüi7lin -jTIN 





*nn pn - np’mn - npn’Q3 mp’n 











.x-n jQ 1 ? niüf7!in |Q n'iirn dn ni^d 1 ; qd tana — — 1 oi^on n™nn d'wdjiüdi 

^ x 

.□Don iiü|7i n n dq^i 1 -p 
.ni'jtnnej nn'nQ C ,B ,A DQiüi7im nwi^w nN nni rnD^iiV 

U — Ä-f B + C 



U =A +B +C = 8cos32° + 2eos45° - 4 = 4.20 

X X X X 

U =A +B +C = 8sin32° - 2sin45° + 0 = 2.83 

y y y y 



miv nnnnn ,»3n>n n+ nwyn nn nr iqdd tn+s in/i npnim 

























ni7'Om'j7 - 2 |71D 

• i . ' ' 

lëi* (j7i nynn :n pVh 
nnian 

□ l|710 

y ,'i7Di?< iw»^ x tn VVd itq .ünDOD tn i'V^ ni^n^ w nwn i[7D Dipio iNn*7 »id 
|im una^i x 0 n'WNi mif73 n»Na ainaV n'^v .m - aoro N'n Di|7D n'üTnoon m'n*n .odn 

wiD'ern .»^ein jii'aa n»WNin mi[7DD Dnoo 5 nNNicnn mip] N»n x = -5m VwdV .'ai»n 

.□moi7iia wDnönV ~piNn nN aoin on'Di di^d D'iD'oa 



Ax :j7nvn 

Ax = x 2 - Xj Nin vNaD Ninw pnvnn ,x 2 mip] 1 ? x^mi^iD vi iwnd .GipDn »i3'w Nin pnvn 
■7D0D A |D»on (ddn in 'V'Vw ,'ai»n ni'nVV id» Nin py^nVnnna Dipnn on»D ,nioa Dii7Dn) 

.enon 


doti iDona nvnnn nN iNn“7 Iwdn .|mn n»*i7]iDa »qnn Dii7D nwvD 1 ? N»n ’7W nyian 

idDr 1 ? DipDn i'a iwp miNa iaiiD D'ii7Dn *7aa) 


x(m) 





|DT-Dlj7D dT • 


nn m - fip*»n - npn’on np’n 




nVoo • 


t(s) 
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.nioui onon Vw nii'na x = 20 - 4t :nnon • 

.d = lAxl :(Qi«n l'ion j 7 mDn) f 7 nynn :pmn 

. , 7 i , 7 onn i"iin nn 

,|nrn [710 '\j^ 7 Y\ ( 7 nynn wr\ ny^iDD nn*nn (y^iDD ^ddd ,x\ ,|i'Vy if 7 ) v :ny2irm nn'nn 

'do ,|orn »^n “111010170 0^7 D'wV w .— - n'owV onoD |n ni'oiiDoon nn'iiDn nii'n 1 

s 

.n[7'ODnDO D'lDI^W 

y^OD “70 H ,D'10D 20 *7tLP “)17 70iy ,IN*ID ÜI^dV ITin 10 inNI ,n3'D' D'IOD 10 l^inw D7N ^eJDV 

.0 - H i n i^w ny^iDDn nii'non .0 f 7 nyn 


:n»3ej , 7 7DD *7 öj nn'n'V nyiy , 7 70»i , 7 , i7 *7 \d nn*n' mon 

.niow 3,600 w nywoi ,d»iod 1,000 w luniVi?! 

km _ 1000m _ I m 
h 3600s 3.6 s 

i? l 7v\ l 7 ej» n'oty'z ioD *7ej nii'n' 1 ? nyw 1 ? iodiV’p nn»n' tdd^ no p^ 

.3.6-0 

9 :3.6 = 2.5^ Dn nyuV d"| 7 9 :nD;ii7 , 7 
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— A v x _X 

ny^imon nn'nnn nM. v = — = ~ — L :nmnn 'D ^y nwy: ny^iDDn nn'nDn oiu»n 

At t 2 -t, 

.ni;in yiD'w |dt-üI|7o niai 

.n’Wo n*n)? rmnnn ,oi3»n h 1 ? n\yyn on nr naüö'tnb’s mn npnvn 





























jvyn nn>nn 


üon w .n'üiK)'w m'N it nimn ^h .v = lim— M»n n'ynn nn'nion *7W n'VmiD miân 

At-4) At 

j7'ejnn yiD'w ~\~\\) miyn |m-Dii7K) *)-vn .nmn 1 ? # n»y.nn nn'nnn iuy.»n l 7 nni' niüiwD 

! *nw ni*)o , 7 w nVioi 

UDnwn^ w) |ü[7 yüpn ny^iDD nn'nn awnVi / innNi.i , 3D l 7 ,wf7QDn ynV noiDD idt nnij7] 

- x 2 -x. 

M .(v~ ■ " ■■■■. nnoni 

^2 M 


a n^iNJi 

|n ni'ümDüon nsiNnn mi'n'. a = — = v ^ - ~ Vl :H*n nmnm ,nn»nDn 'ü'w inp N'n n^iNnn 

At t 2 -1, 

.nn'nDn nmjn^ niDn n'ym ny^iDD n^iNn niTunn M 

• : s 


□»Dia 
|D7-DIJ7» *0* 

□i[7y .nyQ|7 nn'no ]K'*n nw yü[7 «yu .hn'h'Dn dk ;u»n nnan yiD'w |dt-di| 7D *pu 

'•: i ’ 

.n]nwD nn'nD3K»D 

■7W nyn n onKnDn idt-di[7D d'do] nuiVw na d'K"|]| ,nnK dh'k mnyD w» düdVw nDjno 

.□'dd nwiVw 

.|ü[7i ^nsn yiD'w o ,n]ü)7i no^m nn'nDi y] 1 «nu 
.ynp ^Dn yiD'w o ,nyQ[7 nn'nDn y] 2 
.■7131 i*7in *pan yiD'ü o ,n*7T]i no^in nn'nDn y] 3 ^d 
nK onniy on o ,nnT ny^iDD nn'no D'Dun jvüfiw 1 ? 

.At |DT [7TD miKD Ax[7nyn miN 


t 

v 4 ) 





mn vn - np’3Dn - npn>Qmip>n 








inT-nn'n» 'pa 

tn^ 'yi^n |Q Ni^Dn nown pin ]N"D pnvnni .nNiNnn jin ]N"d ^ian vnn'ty jm-nn'nn *p;Q 
da ni'n 1 / l 7D' Nini ,vnnn iodq n*7i onom.rra] Nin d 'wdd nown mnD nV ^nwyDV .'pDiNn 

,»j7DiNn tn^ nnnD Tnn iund 

pnnD fpan nwND .x-n n*y Vw ai'nn jiio 1 ? ,nDn[7 ya ^un ,'|7DiNn T*n ^yn iund noito 


.x-n tn *7^ '»un iiid 1 ? y] «qnn ,'|7DiNn "i'N 1 ? 

:nD3ll 



.0 yiD'wn 

V0j7n vid'w N'n nNiNnn .n]Oj7 nz^in nn»nDi nmn iiioV y] ^nn 2s < t < 6s |D?n |7iDD • 

Av _ 0-8 _ 9 m 

At "6-2 " s 2 

'7V' ] ,l 7' , 7ii»n 1110*7 yn 1 ? “7»nnDi jnynn jiio nN muD nnn .0 N'n n'ynn nii'nnn t = 6s |do • 


.x-ni'N 

'V'Vün iiioV y] ^onu niDiN dnt .-4y-*7 0-D nni' nn'nnn 6s < t < 8s jDTn piDi • 


.n>b>bo mny rmnnn-,»ni3>n Nb n\yj?n nn nr nfaon di^x in/i npnvn 







mrnun mV viD'wn o ,Diij7n vopn idd m?<wD n^iMnn .nViDi nDVinn nn'nra 

• = "■•• '■* ' • •■ :. _ Av _ -4 -0 _ ? m 

; : ‘ a_ At ~ 8-6 “ s 2 

i '7 l '7\>)n ■■i'noV VD nnnej mDiM nMT .O-V -4— -ö nViv nn'nion 8s ^ t ^ 12s jorn piDi • 

":•! S 

.a = ~ - ° Qi«n vi£>’w o jiQi'n nsiMnn .mopi noVinn nn'non 

At 12 — 8 s ü' , 

.'(7Di?<n tmV 'pan |Q MiVun nown nM iwnV w ,|7nvnn auynV in ^nn oov niu; irrn nwn 1 ? 

.i'nnno MMDin wViwdVi ,«j7DiMn T^n Vvd MMDin tdio , 7 nDDno nown nM pVm 

v(m/s) '• 



now .»Di'nn jiiQ 1 ? dhüd 32 ddiVd ,t = 6s ^wdd yn ^un . S = ■ • 8 = 32m :TD"ion now 


nmnw 2*7 □•u , 7 w .'V'Vwn |iio , 7 dhüd 12/idiVd ,t = 6 s-d va ^un. s = ^y^=12m :wViiyDn 

.Ax = ~12m :'j 7 DiMn tmV nnjiD mmdd fpan 0 /V’Vtu j7nvnn Vdm ,nQi'n M'n nT vü(7D 
.32 + 12 = 44m M'n nVVon Tiini ,32 -12 = 20m Min ^nn mvw VVon [ 7 nvnn 

..! • -nn jn - np’3Dn - npn’on Tip’n 

' ! 








im-n*iNH «yi;i 

.Av nn'nion 'id'w jin nnri)ow nown |»t n^iNn *pja 

nyQpn nxiNrtn TtiNnon 

niNnon miyü ninoV oüdn nynp n^iNno D'vin ü'di] nDom in nniyjf7n ni'yo 

.ni'noo |non ^n^'T'DO □oinn niNnon nn my'Dinn 

:D'monO DOID'O 
.t|DTO ^nn Dlf7D - x 
.t = 0 |on ^nn dI|7D - x 0 
.t |nn ^nn nn'nn - v 
.t = 0 |ion c|nn nn'nn - v 0 
.t = 0 ynno mvw |DTn piD -1 
.n^iNnn - a 


v = v Q + at 


:|DT-nn'nD n"N|7]iD .1 


1 2 

x = x 0 + v 0 t + —at 


:|DT-Dlj7D n"*j7]ID .2 


A V ft + V 

Ax ~~^2 — 1 

V 2 — v 2 
Ax = —- 0 
2 a 


:ny^iDDn nn'nDn >d Vy j7nynn .3 


ini'n'non «ynn nnon .4 


.JVb’bü rrnv rmnnn ,’Divn n 1 ? niyyn nn nr noun in/j npnj>n 


nN£i?fpilke 



|h/ioo 

j 7 nynn tin Ni>fD“7 üj' p) .nai'n nn'rmn o,nn'ip hvd nnonn t = 12s idt 1 ? ny .n .1 
.□n'^n laV rp;in |a NiVDn TDion nown wmo nT f7nvn .it iv n'ionn mnvw 

12 + 4 

.96m Nin nnm n'iD'n mi|73nD nnDon Vw npniD,x = ——12 = 96m 
n^ n^dd p“7 ,4s < t < 12s |DTn i7iD2 nvQj7 n*i*nn .n>fiMnn jin a*»D nmn vid»w d 


Av v, - v t 7 0 - 12 _ -12 _ . * m 
" At “ t’-t,T 12-4“ 8 “ s 2 


:4s < t < 12s VO[7n VID'Un 


-1.5+r N'n ,t= 8s |dth noDDn miMn 


*nn rn - np>»ö~ np>T>Dmip>n 












yVn ynn nVi ,|dto »p*7n pnynn N*n ny^iDDn nn'nion !«it n»yo:i aV D'wV «j* o 

yon |»n NiVon wViwion now nM k yvoo ON^Dej j7nynnn jrnE>nV n'Vv .|mn 

8 - 8 

• x 2 = ~Y = -32m ,l 7 |l 7UO nown nN o'wnn 1 ? tjj' idi^o 12s <; t < 20s oinno 'j7DiNn 

|mn j7"iD0 VVion j7nynn 

■ v = = ött = 3.2— wn ny^iDDn nn»nom ,Ax = 96 - 32 = 64m Nin 0 < t < 20s 

At 20 s 

.20 s <t < 30s |mn j70D .1 

■^Vejn jiion p 'i .nviß' «omn |iioni n'^ej nn»non 'o n^Nmy nyoo noionn {i) 

.n^NDej Nin 

.|Oj7i n*7in nn'nnn ^m »o ^on nwin Vy yrwi noionn (2) 
. l 7i^n , 7in [7'eJDn yiD'wn'o ^n^ noionn n^i^n (3) 


nxixno ,n]'D' ,nnomo yo 1 ? ^'nnn A ono .oej« ij7 *yiN , 7 ot l 7K nT D'Wmo onno oej .2 
. nyioj7 

x = 51m mij7]no ,A ono Dy jmo io ynV-V»nno B ono .x = 0 mij 7 ]n]o ,2— ^ej 

s 2 

rüooD^ej ü'ejmo o^moo 2.5 m/s ^ej nyioj7 nn'noon^^ioeJ 



x = 0 


x = 51m 


lono) |DTn “7W n«^j7]iDo onnomo inN ^o Vw mij 7 D n* inoo .h 
.n]'D« own] ni'nn jiinn oejNO ,{|DT-oij7D n»3j7]iDn n* 

?onnon \mD" |dt .ido oioyo .o 
n'^j7]iDo onnonD m?< Vo ooij7D n?< o"^'ty o'doa loooyj nnN on 1 ^ nooyno o 

.|DTn Vej 


.mWü map rmnnn ,on>n r'? n\yj)n on nnaon mVs wn npnvn 





|n/)on 


x 0 =51m :B 1I7D 

^ c m 
v o=- 2 * 5 — 

a = 0 .:{ 

x B = 51 + (-2.5) • t+i • 0 -:t 2 
x B = 51-2.5t ;! 


I 2 

x = x 0 + v 0 t+-at :nnoinwDnw3 m .2 
x 0 =0 :A~iitd 

v o “0 

a = 2^ 

x A = 0 + 0 * t + “ • 2 • t 2 


.x A = x D tkjnd ivyjDM onmn .n 

A B 

.t 2 = 51 - 2.5t moiVD 


t = -8.5s :on nNHWDn nnnnD 

i 

. t 2 = 6S .. 

.mou 6 myo iwad 1 « onnDn ,Qi>nn jnnDT nnni 


cptni ,n>mD Nin A titd i 7w *y\nn .h tâypv ni'*j7:nDn «nw n Kpoi\ö'7\v l 7y \ 

nw i|7 Nin B niiD Vw 




ttd in -■ np>Dn - npn’21 Tip’n 





iN*7*^a < 7ui n*7*Dan j7in - jioaN npnT 

nNij7]n nvi3n ,ia l 7a tdidd no ny^wnn D»y]n o»Dun Vdw nV'] (1642-1564) "V'Va inV'V] 

Vv» .DJionV nwj7 nVV ,n««iDinn nV'Dan nxiNn nNniun nxiNn nniNn D'y] ,n'WDin nV'Di 

.ynNn niiD tdid jiioV nonV niii'Di ,10—-*7 yiyii nnw n'WDinn nV'Din nifiNn yiNn iiid qd 

s 

.g-D d'dddd n'WDinn nV'Din nNiNn nN .y tn □ip'Dn tnV NnjvV ]in] nr nwqi diVnwd 

ziwn'n n^iNnn .- 10 ^-d n^iNnn nN w tni mVyD 'dVd annn |iion inD] dqi Dn|7Dn 

s 

.noD 'dVd Qi'nn iiiqd mi] dn ,nQi i n 

OMdl?r OÜCC 

.( 1 D*nn nN mnm it dVnwd) nVvD 'dVd 24 m/s Vw nn'nDD V|7if7n nanD \7in didn diid 

?TTDn vn’ i'Vnw qddd nnnn idd .1 
?V[7”l[7*7 DITDn DITn' jDT nDD DIDVD .2 

.15.2 m/s Vty nn'nDD üitn titd nVvD »dVd j7TT] niDNn TiTDn f7TT]w TnNV nmu 'nw 

?DQITDn IWAD" nDQ nT'ND .3 
Vu n'Nj7]IDD ,DnnDn *]W *7U DDIj7D DN D'TNnDiT D'DT] IDDTW D’TQ DDTyD nniND .4 
.nVvD 'dVd Qi’nn |MQn nNi y=0-D ypnpn nDn nN iyDf7 ,|DTn 

|npon 

.ni'iTiTDn »vid't nnonD wDnw] ,nT tvdd vdid nV t |DTn mneJDw |ii »dd .1 

.V = 0 :QTDn nDUD 

v 2 = V 2 = 2aAy 
v = 0 

v 0 = 24 — 

0 s 

iri m 
a = -10— 
s 

0 2 - 24 2 =2 * (-10)Ay 
-576 = -20Ay 
Ay = 28.8m 

.28.8m Nin QTDn nDnn |dVi ,x = 0-d vj7Tj7n nDn nN ym 
nnnv minnn n! 5 nwvn nn nr naon in/t npnvn j * jmmä 






.y = 0 'TVß 1\T\D1\ |DT-DI|7D n'^DIDH PIN H3D3 .2 


y = yo+ v o t+ | at2 

yo=° 

v c = 24 — 

U g 


1A m 
a = -10^ 
s 

y = 0 + 24t + |(-10)t 2 
y = 24t-:5 t 2 


0 = 24 t -5 t 2 
t, =0 
t 2 = 4.8s 


iy = 0-n n'n niiDn pNW npnrn \ni t\h ;i*»d t = 0 |nnDn 
:! .ypnpV niiDn nrn qw |DTn rw 4 >*»d t = 4.8s jnnDn 


,t = 0 jDTn nnN*7 nmwy «nw i7nn|DiTNn titD n .DiiNn nmn |dt-di[ 7D n"^j73iD n?< nn] .3 

.{t - 2) -n t n?* c i« , 7nn , 7 ww |ndd .jiwnth tittd twnd ninD ninvy 2 TiiKn nniw Nin p*7 

y f y o- +v o (t - 2 )+^ a ( l ~ 2 ) 2 

yö =° : 

v 0 =15.2 — 

:? s 

i n m 

a = -10-r 

•i s 

y 2 =0 + 15.2(t-2)+f 10)(t-2) 2 
y 2 =15.2t-30.4-5(t 2 -4t + 4) 
y 2 =-5t 2 + 35.2t-50.4 

:DniTDn nvy , 7vy Di(7Dn dn nnwa 

24t - 5t 2 =-5t 2 + 35.2t-50.4 ;! 

50.4= 11.2t 
t = 4.5s 


mn in - np>]Dn - npn»oa rip>n 

V* > 





y = 24 • 4.5 - 5 • 4.5 2 = 6.75m 


.iidnh lron j7inw inn 1 ? 4.5s lunDH DniiDn 
.y nnnn n* NNmi ^ni'^fniDn nnNn yw 


.6.75m '7\ü nnm iw^D] ünmn 


:ni'N|73iDn »nw nN ooiw] .4 



t(s) 


-iidn 

.DITN 
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' ':-VM 


n'j7DiN npnT :□. }7 , m 


mieinn 'io'a - nq» 


lim mDiy myi :*nawnD 'io'p ™n] n’[ 7 DiN | 7 inn nvnn 'tdidh |i'V"in n* lan 1 ? hd 

.A n7i|7] Vyn niiD n^'DDi ,nyaj7 nn'nnayin |nj7 


’nV^DWD in n]«D'D ,A nTij 7 ]D?TiTDn ^id" p>n 
nn«nD uy Vo (npn ^ty nn'nDV tw [7 h 77 ,A niii 7 ]n pina ^id" TiTDniy K'n nVKW 1 ? nnwnn 
tkV TDiyn tv] iüdd mi| 7 ]D n»KT] K’nw 'dd TiTDn nynn nK |"DTa nyD .nyaf 7 \n\7n 
oin"n nDTyDa tdi^d nyan ^w in’yn "tyin oin"n nmyD" nKTj 7 ] itd ütd mij 73 WQDn 
n’n’ n^’Din |dt .n'[ 7 DiK \7in Tmn nwyn'zu id v 0 n'poiK n'nVnnn nn'nn w titdV ,Ty]n Vw 
.oin"n nmyD ’nwi nnu miND n’n» nnDn y]T Vddi ,my]n * 7 ej oin"n nDTyDDU idt 1 ? nnw 

tth in - np’PQü rip’n 












lmn nvmn nN iNn 1 oy]n dn ^on noVm nn'nm non 'dVo Vdi] niiDn nN nNn m\nn 
'io'] .n , 7iji no^m nn'nm nooV nV'D] 'td im ,nvQ|7 nnmm ni'D' y] nnDnw iiox' Nin 

.n'i7Di« j7iT]n l 7\ü mvon «din nN |Qn"71]*7 nwD?oo m 'nnunn 


oin" mnyß nN0|7] ,ny ij72i nyQp nn«nm ,nyi] im nn] om" noiyD 

.n ,, 7N'>n]>N 

nion'n |nj7y" :n»]ioi']n npmm »tdid jnp'yV nDAii Min Y’in 'toon 

:"|0 inort OWDN 

nmy» idi^o ,""ni» , 7N'>n]'Nn oin»'n nmyo ^oo ü'nr yoon 'pin"" 

.itV it ni^i^w ni'^MQi^'Mn oin"n 
me^o dm yiop^ owdm nniTyo owm nyom j'M" :m |nf7'y*7 ^oi] mo»] 
niyDüDn ."nyio[7 nn»nDO y] Minw im ,n] ddn^ muy nimon >1 [7W i'^y \ü 
im nnnDo M»n oin»'n nooyo dm i'non^ ^io'w '^p'T'D 'ido Q"j7 m>w M'n 

.nyiop nn'nDo 

□»yonn dmt Vooi ,w"D[ 7 900 nyio[7 nn'noo y]n Q'yoi] oiod :nDjnV 
oiüdo D'onnn ^o nM ono] dm .ViVoon Vy n] oiODn iV'Mo Q'inmn 
.nyiO|7 nn'nDO d»do om om in ,nni3DO om dm yi] n^ ,nn»yonD ü^yn]! 


J1'i7DIN np'lT 


mn'nD .'03Mn txo (g) nyioj7 nsiNnoi ,'|7DiMn t^o nyiop nn'nno yi n'j7DiM i70T3n nn 
Y7D yno .{'03Mn oqo nm'znnn nn»nD o'oo i^ |'M idiVo) to^o 'i7DiMn iii'o^ M'n nm^nnnn 
:D»»i7nD pi ,noD »dVo y-n T5d Vw »oi'nn jii'on nMi ,ni7'iTn mii730 D'TMn n»WMi nN D'yoii7 


Ax = v 0 t 


Ay = h = |gt 2 
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.n^a rmv mmnn pmnn h 1 ? n\yy» nn nr ~iddd wi npnvn 






.y-V x i'n.iéjpn jw nindV ^un I 7i , 7Dnn miN n* Ni^n*7 >id 



y 

.n'VQiD N'n ^iVonn miNi ,n«VQn n i ^[7]iD Nin nyj7n qoiVd 
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oM<i?f r>fke 



tn/)9» 

■ViAon nmo p-n nVn ^on |7in nne; nn'nm u^n n* 7 nV'Din |D 7 .1 

Ay = h = |gt 2 

16.2 = i-10t 2 

t = 1 '° s .jii'düi 1.8 n^'Dta |or 


.rt’^Q mnj) rmnnn ,’3i2)n n 1 ? niyyn nn nr noon wi npnrn 












.nvap nn'HDn «qnn in x-n iqh .2 


Äx=v 0 t 
22.5 = v„ • 1.8 


v ö -12.5 — 
0 s 


.n'oeiV iö d 12.5 n i n npnrn nn'nn 


.nil'nnn qoi t\h H\Hni w .3 


v x =v (J =12.5 


:nyQ|7 nn'nnn x-n 


v v = gt = 10 • 1.8 = 18 — 
s 


:nvQj7 n^iNnn y-n i'xi 


:iqqi 'd *7ii nn'nnn nopi n* nm 



tan(y ~ Y25 
«, = 55.2° 


= 21.9 — 
s 


.^dinV nnnn 55.2° Nin nn»nDn |iio qdiVd 


tth in - np’iDD - npn’oa mp’D 







aNdnffl ooij nlfce 


:DD']DVW D'WirQ “INinDD D'DT D'V™ DWD ,HT 'DVd HT ,|DT:l Q ,n'| 7 DIN D'p'TT] D'TIID DW 



.hht nnoi p'ddd d'hq] D'ViADn dn ,DniT3n iwad" vitd naon .1 

?D'TITDn IW^D" |DT nDD TQ^D .2 
?TIINT DTIVT IWSD" D'TITDnW ~\D l 7 (UITin D'VTlDn VtU ,1 7D']'Dn 7\QQQ mD .3 

flipoo 

.iTtd ini^T jDTn >3 inw DD ,o]Nn |ii'3T n'nVnnn nn'HD |'n Dnn3n dwVw iiiqd .1 
nT*7 nT QTpn 1 d'titdh ,p>ddd D'mzu D'VxiDn d?t ,pV .nyQp n'pDiN nn«nD w« Dn«]wV 

.iWAD'«yjTy 

m'WNT ,n]'D' «ni'nn nnow ~]Q x-n t* n^ yap] .oniTDn «iw Vw «pDiNn Dipnn n?< niien .2 
,x 2 - «]D'n TITDni X^ - «VKDWn TTDn Vw IDIPD TWMD ,«VNDWiT TTDn Vty ^IDn mip]T 

:Vlp]| 

x^ = 10t 
x 2 = 40-15t 
10t = 40 - 15t 
t = 1.6s 

.ninty 1.6 Tn?<V iw]D" d'titdd 

30 

.n»Wa rmv rmnnn h '? nwvn nn nr 100» m '?•>* is/i npnvn 




non^.Qi'nn niiow p ,y-n yn jik ynf73 .nidJDDn |do onmn 'zw 'D]*n Dij7«n dm nnd] .3 

,'7'UDn w?<n m'WNii 

:i;Ay = igt 2 ■ 

:i Ay = i-10-1.6 2 = 12.8m 

Vw 'Vdo'd nno ni'nV D'VmDn pV /naon wnid onoD 12.8 pmDi iwaD" DnnDn 

.(Vi 7 if 7 i nvoDn vam ujdd iidJaD" on no mj 7 Dn) onoD 12.8 

nyDiem niim 

:;j ' - 

idddd^u D'tyinD DNinDD ,a n'im ^iiddVnd (7~itd ,nyDHdJD npnr f 7 inw *\\i 



loi 1 ? yn ^dd nuww ,nvp|7 n'j7Di« nn'nDi v: ^nnl*=> D:i ,n'j7DiN npnr “7W ni[7DD idd 
(ndd v y nn'nDD no]M j7inw nn idd va o]Nn ynd .v x nm^nnnn nn'non ^ej 'poiNn 

ijVnVw niNnoDD DDin] ^nn idij7di mii'nDej 

X = X 0! + v 0x t = X 0 + V 0 cos a ■ t 

Y = y 0 |+ v 0 y t~~gt 2 = y 0 + v 0 sina • t —-igt 2 

.n‘7VD , 7 Nin y i'N Vuj ni'nn |ii'Dn YdJND 


nn yn - np’aDn - npn’ca ■np’n 






:aM£t?J~ nftce 


nr'^n ,i7Di^n Vyn 30° 'zw n'iin ,20— *7^ nn'nm ,40m iniiAW wnid i7in nm 

s 

?n«]r iD'nnm ,yj7ni7a nmn y^D' |»nn ■'znD pnn« 

:|n/>on 

:y tn:'DV n*7'D]n jDT dn iwn] 

y=yo+ v oy t_ | §t2 

0 = 40 + 20-sin30°-t---10-t 2 

:••••■ 2 

0 = 40 + 10t —5t 2 
0 = 8 + 2t — t 2 

—2± J2 2 — 4 • (— l) • 8 

t,>2_ 2 ’( _1 ) 
t, ~ —2s 

t 2 — 4s 

:nynDn di^d n* 2 \om \, t = 4s amn |nnDi in]] 
x = x 0 + v 0 cosa-t = 0 + 20-cos30 o *4 = 69.3m 


.n>b>Vo rmy minnn ,’Dmn n\ypn nn nr iqdd ixn npnyn 








|iom 'i7im ninD f ni7'D]'7 - 3 j7iD 

niniD :D»Dia Vw □nvnn'7 nn'Di J701V,nrn. [7iDn .^n Ve> nvian niMinn tn»d id'nt blrpn |7 Tdi 
mun .N - |ioi»3 N»n non Vw n'OTnoon ni'on m»n» .i'Vv □''zviDn nmiDV QNnni V3 *\n 

."luonD jni'n nj7»iTD 
:D'NID3 niniD DDOD □D'3D , 7 

iniDn ni3 

|0|7 TiiDn niD Vu iVtd .on'i'D v^n hÜutl ,Q'Dn »3e> Vd |»d VyiDn nD'WD niD Min TDiDn no 
noD ,imio nVm noD Vvd no mnDOD i n ,tin)o w»3t tmn niTVD [7T id i’nDnV twdnw td ,TniQ 

■YTNn TITD 

nT'DD mw 

.□ipn miND nnd 3 Nin qh ^TiiV'p 1 Vw non VyD ^ia *7V Vvd'w tdidd niD Nin g q'idd dipdd 

.n'WDinn nV'Don n^i^n □] Nin nT'DDn mty 

g^O-P-^loH :YTNmiTD »3D Vv 
1 Kg s 2 

_YTNn titd »3D Vv üirdV Dij7DD njnwDi ,10^ TTvno n^j7DD |0|7 g Vw j7»rrDn riyn :myn 

£ N 

. io— ~d D'eJDnwD D'DiwnD nino »dvod 
Kg 

V|7iyn 

.TITDn TDTD 'DVd ,(TnN D'DUJ DT3V I H) yiKT) TITDV ^IDT T^D3 IDW niDn Nin Tia Vw *7i7üD 

:nNDn nnonn »d Vy moDV tw on»D on»»nD nn Ve> iVj7üD 
W = mg 

~~ -d m»DDn m«j Nin.g-l .Kg-D nnn noD Min m .(N) |ioi'3D Vi7öDn Nin W twnd 
K g 

.(n'VDWD rrn n3»N mmnnw p /7i7WDn awiDV nniw niDon nnmn niD"i7) 
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Y*E)|7 VW l OO , 7?< niD 

n' l 7in jiinDH .niniD \ il 7\) □ |, 7 | yDio owno diin nN nnwV «üoVn *}n Nin y'Dj 7 

iun , 7 »70 Y'D[7n V'vddü mon Nin »ooVNn mon ."'iDin oNnn" »n^nnnn qndV 7 Tin Nin ^ivd^ 
nnonn jVnV .Y'D|7n *7W (moiNnnn) nm^n »n'wV iw ona n^D 3 «ooVNn nion .»iDin iond^ 

:m on» mNnon 

F = -kÄi 

■ 7 ^ mon yQj7 N7j73 k ,70D7 'iD7n ondV n'on 1 Y'opn 'jmj “|7iNn 'n»w Nin Äl ,|iomo nion Nin F 

nmD^ »70 Y'opn ^'yon^ wu mon N'n k m»Dn m»n' owno iiniyDemi ,Y'Di7n 

m 

. 70 D l-o (iniN yid^ in) miN 

mon jii»o odi^o ,~|7ino »n»ün |ii»o , 7 ojidd »oo^Nn mon |ii»oü n^oiynD yon nnono on»nn |D'o 
^on nN own^ »70 on'Dnn Dyynn^ i\üdh ^nüiynV .""7»Tnn mo"" - «iDon o^nn »d^o 7«nn Nin 

.mon 

_ .i'nQp »dwo nnw ^»yDD Ninw 'ooW^n mon ,nnnT Y'D|7n noD owno 


3v 


.n>b’bo mav nnnnn mmn Nb niyvn nn nr mDn in/i npnyn 
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Nin ,|idi«d 90 7w niD a'V'yDD hwno .DnoD'cno 47 Nin 7(7 wd mi'w o^nn Y'^P 7 w idtin 

.□noiO'üDO 65-7 ~pNnn 
’’ t ; .Y'Dpn 7w non yQ(7 Ti^ i^n .1 



?|iüh 52 7w nn'nio no i»7y i7'yD' ok ,nmo" nih “piN nT'N7 .2 



I n/>oo 


F-kAl 

90 = k(0.65-0.47) 

v 90 . An N 
k = = 500 — 

0.18 m 


."io»7 11oi'□ 500 Nin Y'^pn VQj7 


■nn yn - np>3DQ - .np’PQi np’n 





F = kM 
52 = 500AI 


:no~iNnnn fin nejnD .2 


AI=^ = 0.104 m = 10.4Cm 

I = 0.47 + 0.104 = 0.574m = 57.4cm - 'iDin 'piN , 7 nmNJinn nM Ton 

.DnüD'MD 57.4 * 7 \d -piN , 7 nnn" y'DFn 
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,D'Dian ow jq y^nn nowD 1 ; nD'n+n nn .nr nN n7 u il 7\y ,yaDn D'NND]n d*dd nw 

.N nmi ididdi ^Dnnn non n-||7] Nin p> 



□nD yiiDi ,Dn']w n n «qnn ,D'Dnn nw |>n ym^n ,Y'Df7 'zw n dV «^d iun non n?< niDi 1 ? iwdn 

.Dif7nn l 7D 



nin'nn 

•T niNa [diddi ,nm'nDn nn Nii7]n no i'Vv ^Dn^ Vd« ni^ niupn oin 



,nnw diin x 7?>7 ninmDn ,nn>]T oinn noD iwnd 
. oinn Vw mN ind ^yiDn no 1 ? nnw nViui 
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. iiD*nn niD 

11102 ,yapl Q'K^mT) □»du |q VyiD ht no .«nowpn no'nn no Nin iby -maw ~)\ynr\ no 

OD'nn no>w n'aio ow |Q j'nna ,Dn»3Q y}Dn noyjD 1 ? VQpn 

•oa'p iiD*n n»D 

'imnn nD 1 ? iw onQ n*d] nbn .m od ^y m □ I j7' l 7np o'do ow my?o nyn 'onyn ib«nn nb 

:m on< TiNonDn nnonn jVn*/.D'nowDn ow nN TD^on 

\X\ = W 

ID'nn Dij7D .D'nowDn Vb nomn aidd 'bnn '0]'j7n iD'nn Di|7D Nin \i -\ ,iD'nn nD Min f 
■7 ü njy^nnn jiio iw Min 'gp«j7n ")D'nn no \no .mnD ow (Q on« notd Nin o ,niTn* non Nin 

.m nDiyV m D'nowDn 

'üoo iiD»n niD 

ini«n Nin non Vüj iViij .pn^nnVn DnD yaiDi ,D‘nowD ow jo ^yiD 'ooon iD'nn nD 
•DTj7D «3W i-QVpn w D'nv?7 .i'Tyfa D'Dnn iji'Vn' ibNW jiion to mioi,|f s |<|uN iDbD^N 

.•ij . .|i > ja.'03'j7nD Vm'öoon iD'nn DTj7D ,iD«nn 

.nvnn io 'iy Kxm inn ,f = ja N bw QiDn imb yno 'ooon iD'nn nD iwtd 

|IOIO "jj7in JlUJlVt'J 
nTDTin 23K) 

lü' ij7T nyb(7 nn«nDT ya ?<in □?< in ,nnnDT Nin dn monn i^dt n^D] nn 
t^d Nin in 'ynon n^Dn :monnn inpy Nin |iüi»i Vu nj7'D]»Tn toq TDiyn |nj7'yn 
.nm^'n nyown iby |»n Tiy b ,m t^dt TDn« inn .iw ij7Q nyQj7 nn«nD 

ZF :*7ii7iy no 

’ " I ‘ . , . 

.ddo M'n Z |D‘on niyDWD .inn Vy D'*7yiDn niniDn b nioj7im DDon Nin *7ij7W nD 

k TTD ID - np>DD - npn>D3 Tlp’n 



mnnnn pin - |ioi B 3 l 7\i) |it2J7nn pinn 
.O-V nniy i'Vy , 7>jiDn Vij7iyn non dm j7ii in mnnn Narca nn 

JMtCNél? 

f]ian .nyQj7 nn'HDn vdiwjo iiwd n^yno y3 nn -i 
.nviij7 nn'mcai nw ipo y3 Nin o ,n~rnnn Dmn 
i»n nnDo in ,nmio iDon D'^yiD nnn ^y 

.0 ni'n 1 / 

nn'nnoi 'Vayn ^om nrre ^n c l’i7n ni'n .2 
*7v* ,ninnn dnoo n'N m>n .(oio nn'i7D) nymj7 
■7vw H'n niijnwnn .nvnnn i'znm mnwn nn'nnn |iio o ,□'7110 nvQp mn*nnw ^n 
. yiNn nno V'yDnw mion mo i >l 7\) VyiD |oni ,o ivh Dniooej ninio □ |, 7yiD nn'n 

nynnn jiNiuyn - |iom t i\u «jwn j7inn 

N'n niynwnn nn* D3 □nowo in niii'oo ninwn mn'nn ,nmnn o*m i3'N iwno 
. m^iNn |*=i , 7 Vy 'zyiDn Vij7ejn mon |Q "iejij7 |ioi*3 Vej own [7inn .n^iNn nn 1 ? wej 

ZF = ma 

.jioioo *7if7ejn mon Nin £F 
.□ojiV'fd nnn non N*n m 
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1 1ioi*3 niDn m*rv mun 

Vvy n^iNm in^ □p^i , 7'i7 ^iy hdd Y'^n 1 ? 'td njmn non Nin nn?< |ioin 


n^uTim nViyDn |7in - iiüi^ Vüj «ej'Vejn f7inn 

TinDi i*77nn i> hiuyn ni3 |iwMin inn ^y V'vdd nwn ^nn ,nej «pn Vv nD ^'yDn mN «pn iw?o 

.nnonV 


|ioi a a 'pina üjiü'üiV riiNmii 

:MwnD n^Myj |iuiDn aVw i^nV 
.cVy n'Vyisn ninDn ^vy «pn ^ n'yjin D'ooiviJD • 
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nficQ 


D'^yiDn mnon .in^iw *7y n:iD idd .1 
nDni mg - iion no Dn i'^y 
.N '^Dinn 

ninD ]ir Dn ninon nw DNn .?< 

,i[ 7 D] p DN ?ninm n^iyD ^vy 

nnnnn nn Nin nD ,nV oni 
? ninon myDinN 
mV nT D'iiyj ninnn nvy DNn .n 
?D?7in 








I n/>oo 

Vw nino ^it .nnnm h'zivd in ,ninon i'n n^mi hd' o Vty nyjj? □ mn w .n*7 .n .1 

,nanni nVivD 

|n , 7iwyn Vy V'vdd nDonw non M«n 'Vßnnn nnV nnnnn mi« ViJ VivdV *7D» nV 
n*7Vio 'dVd ywn diid Vy iDon V'VDnu TDon niD N»n iDDn noV nzmnn .non 'dVd 
,0 n\n ninon •w didd ,|iomd Vw |iuMin |7inn 'D Vy pV ,niDnn dnjdd n*d:i ~iDon .d 

.□Viud D'iiw ninnn neiw |ndd 




.rp^D mnp nrinnn ,’Dn’n tö nwn tin nr dddq m'pn? w/i npnpn 


VD 






?D»?on |»Tn.'j7nDn (jioi'n) □ ,| ]TNDn nNnp n'nn nn 

0 < t < 4 s .H 
4s < t < 8s .n 
8s < t < 14s .] 


injr»on 

lan 1 ? mwn .nynnn nmiem r\n nmD:i ,|ot j7iD ^ n'^yDD VyiDn n^iNn nN nxm .2 
.|»ODn *7yiD i'^y ^'vddw N 'Vmnn non nN nVn ,TDDn no nN DniD nV D'OTNDnw 

0 < t < 4s |DTn |7"ID2 .n 


&V _6-Q c m 

3 At 4-0 s 2 


:N«n n^iNnn 


nNiiWD nN nmD3i ^nVvD 1 ? m»nn |iion dn in23 pV ^iVvd «dVd Nin n^iNnn |ii'D 


.nynnn 


£F = ma 
N - mg = ma 
N - 72 • 10 = 72 - 1.5 


N = 828N 


.jioi'] 828 N'n □'OTNDn nNnp 


4s < t < 8s,[DTn f71DD .D 


:\jfr ,nDDnn dndd ’zyiDn ddiVd ,nviDj7 nn'nDD nViy n'VyDn 

N = mg = 72 • 10 = 720N 
.|IOI>] 720 N'n D'OTNDn nN'D[7 


Ttn pi - np> 3 Dn - np’PQT np»o 





8s < t < 14s |DTH jTlD} .3 



0-6 

14-8 


-1-^ :M>n n^iNnn 

s 


ai»nn jiion nnnn h’wdi .nora »dVd Nin n^iNnn |iioty N«n on'jon |D'o myDWD 

.nynnn nNiiiyio n* nmD]i rfyrf? 

XF = ma 

N - mg = ma 

N - 72 • 10 = 72 • (-1) 

N = 648N 

.jlül'l 648 H' n D"3T HDT) nNnp 


:|inD D'tynno nn^mDn noiym .3 

Mj = 1.5Kg 
M 2 =2.5Kg 
M 3 = 6Kg 
y = 0.4 



-T 2 n«i T r\H i hhy) .1 


V2- 


.n^o mnv nnnnn Hb n\yyn nn nr iqdd in/i npnpn 













VDiem liiym “zy van qw 

■7Qi7D X-n p ,Dn'^ Jizny» D'V2\\7 ,V»oiwd niwD ^y nyurp nnuyj7n ni'yi imü 1 ? qd 

X? pind Y-n "iqi niej'D*? 

nynnn niNiiyjßi ,|m»n iiid ( 110*7 ^yiD "|D'nn no ,|mDn n*7VJDn vj] nnn nw?o • 

:|n niVnpnnn 



{ N = mg’cosa 
mg -sin a+ji k N = ma 

^g'sina+ju-^^rfg-cosa^ ,#ia 
a = (sin a+|Li k cos a)g 


nynnn niNiiejm ,|n7»n n^yn iiioV VyiD nn'nn nn ,|mon nmn y] «qnn "iüjnd • 


:|n ni^npnnn 


J N = mg-cosa 
| mg * sin a - y k N = ma 

U*fg*sina-fx ky tfig‘cosa= J^ia 




.n++o rmy nvinnn ,>Dn>n n 1 ? n\ypn on nr noon di+ü in/i npnvn 


yy 





;! f ■ = mg sin a D'»j7nD ,vdiwd nuy'D 'jy min *)n iwnd • 
f! rp^ .jaN Nin 'Doon n^'nn nn 'zd'w Qion pyn 



[n = mg*cosa 
mg sin a < jj. s (mg cos a) 
tana< (i s 


.idI|7dd i7mn* N^uniü-'T) »nüd n im 


rrn )ri - np’iDn - npn>D3 np’n 




ivmNi miiy - 4 j7JD 

r\Yi itinV no n^iyD N»n niay 

non |Q nnVfyon n^DDnn N»n ,i ,l 7y 'zyiDvy non «t 'zy n>wy]n moyn ,y] 'nnij?] ^ia 

.iTnyn 1 ? 

.J - Vin'] N'n may 'zw m'Dn ni'n* 

.mN io n Vw iit itinV ,mN |ioi a 3 iViniy ni3 y^ioiy muyn \ l 7\n"x m'n'n mm 

.□QVjyo n il 7ii |n n'mNi may 

yQj7 niD *7\d niQy 

nwND .w = F * As * cosa :nnonn niy^DNH n]nn yQF no ^ may 

.(N) ddioidd non - F 
.(m) dqodi "jmn - As 
.nynnn 1110*7 niDn 110^1 |Q n'iun - a 
.(J) d' i 7in';d mayn - w 
:DQni'D DQ|7D nvyi^üo |<nn] 

.nam miay ,nyujin |iio oy >yi9 norniyND • 

a = 0 
cosa = 1 

w = F • As * 

.nQi»n wn TDDn no n"ray p*7 ^dodV Nin □] VyiD tddd no ^noDV Vdo i\id inD]!! 1 ? 

.T\ ,l 7 >l 7\ä unay ,nynnn jiio ih VyiD non iwkd • 

a= 180° 
cosa = -1 
w = -F • As 

.n'V'Vw N'n TQDn no mmy pV ^noD 1 ? VyiD non no ^n'zyD 'dVd y] hid -.nmn^ 

yr(> 


.n’b’bo mav nnnnn ,>Dn>n nb nwvn nn nt iddd diP’x in/i npnpn 


a = 90° 


.0 N»n iniQV ,nynnn \ivdY o^oo 'zyiD nomvyNO 

cosa = 0 
w = 0 

1110*7 yn too -]imio n \n niip wron *7v oinn V'vddw nin«mon mo .noieJD n^oion inmni 

.0 N»n imioy ,nvJnnn 



naniyn no *7iy mmy 

•i 

nion Vw rpA miyn y^oio Nine/ movn n?< oudn ,n]myio non iw i^m ~iwno 
□' tynni imi .on'^V 'paiji |»o Ni^on nowo nr c ym m^i»n mavn .x oipnn n'^püiDD 

i IDO'ID^W 



x(m) 


i 7ij7tyn non jnny - nWiDn miayn 

.i'Vv d'Vvdidw ninion Vo ü'y^omy nniovn oiod wn ^o Vv ny^onnn n^Vion mioyn 

.«nnn *7v VviDn *7if7vyn mon miov m N'n nV^ion mioyn 



■nn iri - npnnn - npn’33 np’ß 




jvoj'i? «vmN 


nnonn «d Vy jnn'no ynnV iw onai ^nn no dV iw ona dnnd] Vyj n'0]'j7n n'mNn 

:nNnn 




1 2 
= —mv 

2 


nyjND 


f \ 

m 

v s > 


.(Kg) d"ui , 7'|7d <qnn noo - m 
n'ou 1 ? Dnoon «^nn nn'no - v 
.(J) ^in^d n'ü]'j7n n>n]Nn - E k 


rvmN-miüy odwo 

.ttw n'0]'f7n n>n]Nn '\v\l jV nnw Vy ny^nnDn nVVon mnyn 


w 


tot 


AC 1 2 1 
= Ab, =—mv, —mv 
■ 2 2 2 


2 

1 


nMdi?f nflcc 

'(7^iNn yopn "piNV VyiD non A mij7]n nni]Di NND]n m moDw uin Vy VyiD F no 
D»enm onin] D'|7mDn ,C m\pii. n^y] mNn .ViyoV f'odd non B r\i\pi 2 .AB ODOinnn 



F = 30N :[in] 
-AB yoF^ F niDn niay nN awn .n 
•V iVoon nniNV m?<n Vy VyDw -[Q'nn no Vty iVtd nN innd q 

m = 5Kg :|in] 

.B mij7]D mxn nn*nD nN inun .] 
.A-d i|7m d Vu n'Nj7]iDD ,mNn Vw n'oypn no~i]Nn Vw p'iiD r\ii iüüiw .t 


.n’^o may rmnnn ,’313’n k 1 ? niyyn nn nr ido« in/i npnpn 



|n/»or> 


v . l 7iN'a 360 N»n F non miny w p = F • Ax = 30 • 12 = 360j .n 
n'rüNi M3'w n«n idi'zd ,0 N>n C-d n'o^'^n n'mNn ,C mipaxiay ^nnu |iioö .d 

.0 N«n AC yopa nVVon niayn pV ,A nDiy^ n'oi'pn 

w. = w c + w = 360 + w = 0 

tot F f I ■ r • 

w f = -360J • 

I ,i • • 

.w g =-360j N'n AC yof7i n^'nn no niQyn 

.AC = 16m N'n "jD'nn no ^yD nDii^w "|rrn 

f = -22.5N i'j ' 

-360 = f ■ 16 "p'nn n o t\h Nsicn nyD 

/; f = -22.5N 

mmf 7 nn |iiq tad ^vid nDnei N'n on’on |D'o niynwn) 22.5N Nin iQ'nn no 

.(T^iMn 




Ytn fn - np’asö - npn’Qi mp’n 





.B m\pi2. n^npnD n'VD'o^Dn n'OD'pn n'mNn .7 


E k (B) = ^ mVg = ~"5 '6 2 = 90J 



.inNn *7v VviDn , 7ii7wn niDn nx ;i^"d nn^n vid'w 

jvVn'^oid n'mNi d nown nino 

.*7i*7ddd n'iVn nj'N imQvu no Nin idwd no 
:idüd no Vw nniwnn nnonn 
.0 N*n (mij7] nnmmDJ]i V'nnnn ^i^od)-iüd Vi^dd iniN 1 ; imav .1 
.n'VTc^DDiD n'mN Nipm Vm idwd dqV or\ t,l 7 ne;DN .2 

iwiyr) noD -non no 

ünDnn n'i^n ^B-V A-d ^iVddil Vv 'QDn nQ v^ddw mQvn qdiüd nn Nin iDDn no 
.^i^ddd n'i^n nvNi ,B Di'on mi^V.A n^nnnn mij 7 ] |q ,h - nnnn 
qdiVd ^nn Vpfemn h - nnnn wiDn n^DDD^ nnw Tnon no mmy 

w = W • h = mgh 

.j-n mQvn w dwnd 

-N-i «qnn ^wd W = mg 
B ni'on nnpft A n^nnnn mij7] jq nnnn üQDn h 

So 


.n>^^D mav nnnnn n 1 ? n\yj>n nn nr iqdq mb>iä jk/j npm>n 





nniiu oMon mij73 dni # jhai'n iZLDn no may ^nVnnnn mipDD nDim opon mipa qh 

: j .n ,l 7 ,i 7w non no may .nVnnnn mij7]D 

JVT3.I3 JVVN’JUOID iVnJN 

yap3 m niw'D .oin"n "iiwd on Diij7 ynp 1 ? w ,n'TniDn nbN'^DüiDn n»mNn n?< ynp 1 ? n d 

.ni'nnn »d n'nnnw 
.0-3 n"mno n'inon n» l 7N , :*]oiDn n'nwn Qty oipon ^oin^n nny*n 
:N»n ,oin"n "iiwd Vvd h nain N^Din ,m moDW nn ^ n'inon nbN'^oiDn noiDNn 

E p = mgh 


in'V'Vü N'n i*7u n»“QDn n'VN'^oiDn no"i]?<n ,oin"n iiwdV nnnn h nnon n*d]^ nn dn 

■l E p = -mgh 


.nDnnV h = 20m innoiy V-rsD tymn nmi»n ,D'D rmy^aD 'nw nnNinD DDOD^yj nDann 

nomn n* yixi .non^ w^nnV mDiyi ynon w?<"Q on*d] d'dijiV'i? 35 nnoDw mV» 

':'J ,oin"n myj'DD noD*7 



b v 


i 


.mV'n Vy “rnbn nD yooDej mQjjn Vyj nyi'DeJD n , 7 n in ?< nebADH m»nnn • 

: I mn ]in - np’wn - np’ron T»p>n 







-E = mgh = 35 • 10 • 20 = 7,000j 7W nniD n'7N'N]OiD non]« m'7 ll 7 vy> 7mDn • 

.w = mgh = 35 • 10 • 20 = 7,000j niQy m l 7 , n *7y yNDD TiDn nD nw^n “|7nDn • 
.0 N’n n7vy nnniDn n'7N'^]oiDn n>n]Nn ,nDnn7 nv>OD m7'nwD • 

JVOO , 7K Jl |, 7N»X30iD n»nJN 

:n'7N'N]oiD noi3N i7 D'Nnn7 tüdn p7 qdwd nD Nin y f D\7 7w 'oo^Mn nDn 

U sp = I k (A,) 2 

nvyMD 

J-n n>oo7N n^N'^ioiD n>niN - u, 

* sp 

N 

. — -D Y'Opn VQ|7 - K 
m 

.m-n MDin qnd 7 n'on 1 ynon in nDiNnnn - Y'^n 7w “piNn 'D'vy - A1 

JI'JDO n»aiJ7< 

ni'oa'fyn nim^Nn 7 d ddo N>n ,d'dd mnyn 7vy in Tn' «qn 7w n77ion noDDn nmiNn 

.nDiynn D'Don 7 d 7w in *)\m 7ty ni>7N'*]üiDni 

JVJDO n'j nODJN 

.nDnpi 7if7 ,Din |n noDD n 7 n'mN 7 w dinid] nniN 

n'ruNn vrvw j7in 

.n^nvyn n]'N nmaNn niDD 7 hn ,^07 *)im\ mQ7 miND 7]7;mn7 n7D' n«]T]Nn 

jiodo nouN niouy 

noDDn nm]Nn ,td7d dqdwd niniD d'dd nDiyo 7 y in 7 »n' 7 y d'7vdid twnd • 

.mnwD n 7 nDTVDn 7w n77ion 

noDDn noT]NT 'D'wn ^dqdwd n 7 niniD d^ d«dd nDTyD 7y in Tn> 7y D'7yDiD twnd • 

.dqdüd N7n niniDn 7vy niTQyn didd 7 muy 

.n’b>^9 mnv rmnnn ,>Dn>n k '? nwvn nn nr nQun w/r npnvn 







in/>an 

.nzmn N'W n* B-ni nf7nrn mi|7.3 n* A-n |DD3 .oin"n m wdd nD^m nnn] .n . 1 


1 1 
/rfgh A +-^ v i -^ghß + T^ 


10 * 1.9 H— 8 2 = 10h B + —• y 
2 2 

51 = 10h B +4.5 
h A = 4.65m 


.□noD 4.65 :Min UTDn 'zw nnnn 
.nD^"o nynon mij7] n^ C-i |DD] a 


^gh A + ^v* = Xgh c +i^ 


10-1.9-1—8 = 10h r + —-vj. 
2 c 2 c 


51 = 10-0 + - • v 


v c = 102 

in i m 
v c - 10.1 

s 


.10.1— :N'n Df7iDn nD^ro lnon nyjnDn nn«nD 

s 


.rp+bo n*nv nrmnn ,oiD’n nwvn Dn nr nDon m+s in/i npnpn 



Tn'V 

i*7w |7mnn Vw 

J 

- oc 

-. —— . j - -----* - ' 

.Dnoo 12 nnno *7 dd D'Dm , 7 , i7 2 moow oi[7i(7 tdn .2 

■7W in nni'n N«n dnd ?TDNn Vy *ODn nD yNnnw mayn 'nD .n 

n'N|73iDa jDNn >y VyiDn ~|D'nn niD nN iNnD N:m tpan 

.mV'D] Vw nVnnnn mi[7]D 

1 . 

2 Zj 

1 - 

-r- 



1 











c 20 
c 

r 1 c 













br 1 J 

n 

r~ 

s. in 



ä 1 










â 10 

(Z 

y c 













= J 

r~ 

n 






_ 







* 0 1 ■ 

nnonn 

?n• , 7' , 7w in nai'n wn □? 

i | vr 

5 1 

lV'D^n n^'nn d [7mD 

«<n .TDNn Vy ^D'nn no 

71(72 TDNn "7M) ny^Dn r 

r 

0 

miiy nN innd .2 

m'HD FIN INND 2 


injioo 

.nviarin |iio Dy ^yiD non o ,nQi'n N»n tidh np mmy .?< .2 

w = mgh 

w = 2 • 10 • 12 = 240j ; 

.ViN'a 240 :^'n ■Qon no may 

nown ^npd maiin Vin .nynrin |iio td 'zyiD nDn o ^n^VüJ N»n iiD'nn m> rniny .2 

nnnnyj 

(12 + 4) 


w f = 


•20 = 160j 


.Vinm -160 N'n iD'nn no may 




-nn rn - np’DDD - npn’Q3 mp’n 








.n'üD'pn n'mNn 'n'w 1 ? nuw nWiDn nnnyn ,nm]N-nTQ\j odhjd 'd ‘zy .] 

. w tot = w F - Wf =AE k 

240—160 = — mv 2 --mv? 

2 2 

80 = —-2-v 2 -0 
2 

v = ^/8Ö = 8.94 — 
w 

.8.94— :N’n TüNn 'zyj nvnon nn'nn 
w 


n»]nf7n nn'no .400— Vw vnf7 ^vn i y’^F 7 ,7 ‘ 'iv nonnD 4KgnnoDW nf7n nnnp 

iwnna .2— ,(D'wnnn A mif73 int) mi 1 ? n^'nnn |"tv in ,nDTn]ty TnN 1 ? 

s 

nn^a] ?<'n nV'onn jinnnn n^f7m ,1.6m nnnnw n^n n^'DD TTim ny] n']nf 7 n 

:DT'3D l 7eJ D'ennT INT.900— *7^ VQf7 ^VQ 2 y»D|7 'T' 

m 



?n']iTf7n nN ^in\u ddV i y'D^ Vej yh'dh tivü n«n n» .n 
. 2 Y'Df7 Vü QTDn ynon tivw t\h Qün .1 


jrrtrtm rmy rmnnn n 1 ? n\yyn nn nr iddd tnb>2 iN/vnpnyn 







... :|n/>oo 

n'*7M»>noion nüiDNn l 7\i) m t 7n m«n nü'yniQ ,y'Di7n n' 'zy nün|7n nD'inn .3 
"l'Vnnn Vo :niyn JVDnpn Vw n'üi'p nmaNV i y'd^d mnn nn"nw n'oo^Mn 
nw iej.m .n'iDon nON'^DüiDn n'jnmtm D^ynn^ iwdn pV ,nnnn miMo ymno 

I :yii'Dn iiyw 

Ik 1 (Al) 1 2 = imv 2 

(Al) 2 = —v 2 = — -2 2 = 0.04 
• . • k, 400 

(Al) ( = 0.2m 

noDün n»n]Nn p^ ,onio«jio nino on »oo^Mn nioni loon moi n^n n^'onn .o 
mnnwn i Y'op n ^o :tto .{onoeJD M^n ninion may |>n) i'^nno nmou] 
oin»n niei'io nN wo[73 .yiioio ppMn Y’^ni ,mwi n»3nj7n :2 o*io .nnnpn rm ^nn i 

j % ...... ' 

•• ••... ij; . .Dpynnn>nnno 

;2 omüo nüoon n'mM^ i o^m n»]onn noi]Mn nM niien 

>V ' E k (l) + U 0 (l) + U sp (l) = E k (2) + U 0 (2) + U sp (2) 

^ mV > 2 " 2 k '' AI '' : + mghl = i mV2J + | k 2( A1 ) 2 2 + mgh 2 

— .4-2 2 +0+4-10-1.6 = 0 + —-900.(Al) 2 + 0 
2 ; 2 v / 2 

8 + 0 + 64 = 450-(Al) 2 2 

( Ai ) 2 2 =°.i6|f ; 

Al 2 = 0.4m 


Tin pi - np’3D« - np>t«n mp>a 



yini Hj7nn - 5 inD 

«lpn» 

-|ÜT j7TDD. nD iVJ r\'7\\)D MIH J ^pnD • 
. j = F VQj7 nD ^ Hi^xiDn nnöi: • 

.N • s N>n npnDn ni'nn ni'n« • 

.nDn |noD niiow niüpi Nin «jpnnn • 

ONé»? 

|iiod J = FAt = 8*5 = 40N , 7\d t\j7T\io «jnn Vy V'vdd ,ni']W 5 "iwdh <jn Vy ^yiDn 8N ‘zw no 

.non 

nanwn niD Vej npnn 

Tud .|DTn *7ej n'^FDiDD non 'zw nnTVD nwinD npnnn ,|DTn f"idd mnetD niDn Vin iwnd 

.□q 1 ^ «pan |q Ni^Dn nown n* *7» asi'D nf7nDn nt 


»N^l? 

.|DTn 'tvj n>^i73iD3 n]nwDn niD i^in iNinD Nnn *)-ui 



(14 + 2) -8 

, J = -—— P* 7 ' c li 7riün ’ 7 ‘ Tn n* nodd iidth t^z nnan |Q Mi*7Dn TDion now 
.(□iiod nVi i^inn jn ninwD non) non |iiqd ?<in *) pr \ ior \ |iio 

5$ 

.n++D rray rmnan ,’+nn h 1 ? nwvo nn nr “iddd wn npnvn ^mk 





*1*1 id n 

.^nn l 7V ^piDn , 7!i7ün non *7W «^nDn Nin ,nn Vy ninD hddd d'^'pddu Wd.i ^pnDn 

. Jtot - ZF • At 


yin 

.p = mv :mn'nm ^nn non d^ddd Nin ^n ,p ,p3n 
.nn'nnn iiiod nnow niüj7i Vm ?<in p^nn 
. Kg— N»n pinn m'Dn ni'n» 

; ? . S 

»N6?f»nce 

?enof7 90 nn'nmhaiD^ nponn ,n»Dnji'7»i7 900 nnonw n'Doo *7^ p^nn mn 


inpoo 

v- —= 25— :n»']iy , 7 Dnoo , 7 nn'non nn ar\TU n'WNi 
3.6 s 

:p]nn nM nwn] 


p = mv = 900 -25 = 22,500Kg — 

s 


.|id^ |ii»Dn 

.i*7U nDnnn nN \n ^nn Vw nynnn nnxiy nN iNno innn 
.nDiPD^ ü'Dnn *7D Vw p]nn »nüpi Vd odo Nin d'dd nrnpD *7w ^Dn yann 


jnn 1 / VtiDn nf 7 n»n |a lwpn 

.(n']"i3N-mQV üdwd*7 hdi]]) nun p]m »ü'wV nnw ,«nn *7P Vpion VzDn npnDn 

J to t■ = ËF • At : f= maAt = m(v-v 0 ) = mv-mv 0 = p-p 0 

□VnD pn\ ,néii7W ni'nV ym Vwi npnn m»Dn nn>n' no»n V ## 'jn nwpn 

N *s = Kg — 
s 

O 

*nn yn - np’3Dn - npn’Qi np>n 









ivnni r\pnn *7w f7iDi D'^npD doid'D 
.(riiwajnnn od*7 in rvapNior.Nn nn'7 nn'nnn) n'nVnnnn nn'nnn - v 
.(niw^nnn in n*7 in n'^pNiovNn inN 1 / nn»nnn) «npnon n'ziyD inK *7 nn'non - u 

?nic 7UHo öjpi fppN Cq autnCoßcQ 


nn'nni n*7yD*7 mm nmn yn\p\ ,6— 

s 


'iw nn'non ,nD^n noin jniD 0.4kg ijiddw nm 



?nmn 7y nD^nn nV'VDnw npnon m» .h 
?nD^in *7y nmn H>Dnw «npnon ino .1 


I npon 

:^n|73i ,n*7yD*7 Qi'nn |iion nniü .h 

v = -6— 
s 

. m 
u = 4 — 

s 

J = mu-mv = 0.4 *4-0.4 ■ (-6) = 1.6 + 2.4 = 4N* s 

.n , 7yD , 7 dii'di 4Ns npnon Vw 

n*7»yD.iw nn*7 1*7101 nnw nD*m Vy nmn V'VDnw non ,|iom *7W 'w«*7wn pinn »d *7y .1 

1*7101 nnw no^in *7y imn *7'yDniy ^ipnon co p*7. 011011*7 uod in ,imn * 7 y nD^in 
*7»yDnw ^ipnDn *7W 1*710 ,idi* 71 .onoi i*7 i^oo "in ,niin ^y nD>nn n*7'yDnw ^pmD^ 

.noD*7 oii'ii 4N • S nDinn*7y min 


.n»^a rray rmnon ,’DD’n n!? hwb dh nr naüo mb’ü in/i npnyn 





jiam ni 7 nr) */iy mopnn *dinh 

JlVlVDW TDT^ mwn , J = p-p 0 l\l)\72. D'WlßTWnWD pV ,Dniüpl □ |l 7“n DH PJTini npriDn 
j7n»D mrpn nio'na i?< nnopim jr n nio»na wßnwnV iwdn Dniopi 'iM) no'n N»n no'nn 

.Q'lOlV 

d<?mm <jea üipi fppN fe 



Cnn 6 Miice p->?a) |njr»Dn 

'D *7P .nDniüiD n'WNi^ Dniopnn nN f7'ny3 ,nnnN vinno niw^Dnnn od^ yann nN nonV «id 

Jj| = 2 mvsina iVim ^nyNDö Nin ^jpnon |iioei niNi^nWDN D'ynnn 



mn-tn - np’üpn- npn’03 nip’n 







□'du rmyiOD. yann rno'iy |7m 

.nDiyDn D'Dian Vd Vö D»y3nn ddd Nin d*du roiyn "/w V'zion ymn 
□'DiN'n mno i'n 1 ? ,n3nyDn Q'Dnn |’i D"nn niniD ,d"ddd ninD jq i’nDn 1 ? ey d'du nDiynn 

.nDiyDn □ ,, 7 yDiDiii 

*7y D'^yDiDn D'Di^'nn ninon Vd Vw ^on ^nDn Nin nDny»n Vy Vyion niN'nn ii7rmn 

.nDiynn 

.ninwD nDiyDn Vw VVon yinn ,0 Nin nDnyD Vy VyiDn ni^'nn n[7nDn dwnd 

5-=o =>p m , = iC 

rmyjjnnn y:nn nn'iü 

□n»3w *7W y7D.n y]nn ,'3i*»n nj7nD Dn'^y VyiD nV niu33nnn idtdi ,D'W33nD d'dd >3ö dwnd 
□'D nn »3W *7ei D»y3nn didd^ nmy niemnnn »dd^ D'Dun >3ej D»y3nn didd ^ddi^d .ddö^ 

.nien 3 nnn inN^ 

m t Vi + m 2 v 2 = m, Ui + m 2 u 2 

„□»»iD'aD nino on no □»‘zyiDn jiinon 'zdi ,D»»ii2»n jnno n«^y □»'zyDiio n * i\d jonyn 

.miAO jiDny» nn-ipi 

n»oo , 7D niu/Hnn 

itd meJ33nnn .mN ^dd nn» D»y3i d»td^ 3 D'Dnn n'inNVe; niensnn N»n n'oo^D nieJ33nn 

:D"| 7 nD 

rrijVi +m,v 2 =(m, +m 2 )u 


rrav nnnon ,’Dnra n 1 ? nw.vo nn nt iqdd mn npnpn 




»N£»?f aifce 


10 


m 


; .tvoo i 7d TiiWAinn niWÄTnoi it n niy: nwn^ 'nw 

.niwrnnn inttV ninn^.n Vw nDniwnn nn'mon nn \Hxn .1 
?ni'3nj7n 'nw noovD 'zej nooßn n'JTwn. mnw: o?<n .2 


m 


S ^Sm - 


m, vt +m 2 v 2 = (m, +m 2 )u 
2 *10 + 3-(-8) = (2 + 3)u 
-4 = 5u 


u = -0.8 — 


inpao 

ini'D' ai'nn |iioonno] .1 


.n* 7 ?<Dw 0.8— ?<'n nienmnn inrcV ninnpn Vw nDmeJDn nn'nnn 

. ; S 


n'mNw odtV w niej^Tnnn od 1 ? ninnpn >nw Vw nVVon n«ü]'|7n n'mNn n* nun] .2 
' .nii'nDn iiidV ony»na on"nn , 7 |»ni # Qi*n nVp'D Vm N'n n'ü]'f7 

Ek » = iff lV > 2 += + 2 ' 102 + 2' 3 ' 82 = 196j 

:nuyainnn lOfiV nniD^n ni'inpn »nw Vw n'ü]'j7n n'niNn nN nwn] nyD 

E. — — {m+m}u 2 = — *5'0.8 2 — 1.6j 

k u,t 2 J 2 

.(oinV nj 7 '\n) n'DOD n'rnttV nDDni /'rvoW n'ü]'j7n n'mNn Vd üvddw d'nii dk 


Ym vn - np’aDn - npn’Oi mp’n 









rt'oo'm niuiHTin 


n»ü]'pn nai]Nn ,n di* 7D nV'zon nnDDn n']n]Nn mow] nnw niw^^nn N>n n'üo^N niw;nnn 
.niw]]nnn ir\n'7\u nWiDn n'ü]’[7n n'mNV nnej niumnnn üdV nDniJDn Vw n^Von 

:D'?<Dn D'N]nn D'D"pnD n'oo^N mw]]nnn 


nijVi+m 2 V2 ^m^ui+m 2 U2 :\J]nn niD'W • 


1 1 1 1 

-m 3 v 2 j +-m 2 v 2 2 =-m,u 2 , +-m 2 u 2 2 :n»ü]'f 7 n non]Nn iid»w 

^ jL/ £* £ 




nn'no 1 ? nuu ,nrV nr D'Dnn ou DQnf7nD nnw n'on»n nn'nnn n»iDD nn n'üo^N mw]]nna 

:“|D nooD m j7in .D'[7mnD on now n'on'n 



r>Néf?f nffce 


jii'DnpnD nnN 'zd nn'nnn nN innd .n'üo^N niemnDi u nNDi? 1 / it niy] ni'Dnj 7 mw 

.niw]]nnn nnN*7 





.n++D mnv rmnnn n 1 ? nwn nn nr naun m+s in/i npnvn 






inpan 


m, Vi + m 2 v 2 = m, Ui + m 2 u 2 

+ -» /-» 

fi -v 2 =-IUi - u 2 j 

2 • 4 + 3 • (-1) = 2u,+3u 2 
4-(-l) = —(u t -u 2 ) 

5 = 2u { + 3u 2 
5 = u 2 - Uj 


- m 
u, = -2— 


n m 
rn 2 -3— 

i S 


dd']d , 7w D'wim nNinon «d mwsinnn iyi]' nnnpn 


0 m 

u i’ 2 ¥ 


Iti^SKg 


ij . 3 ni 

U 2 J S 




m P =3Kg 




& 


ym 

■7W »nVnnnn v^nn niD n»>;hnn.nD3n D'y^n □»[7fmDDn , 7 pnDnn nn QW T^nn Nin ym 
("Yi^'D"n) mpiDnnn nn^V i^iiw D'^nn "?\ö D'yann ddd 1 ? niiw ,ni|7nDnnn ddV nnn 

Mv = m^Uj + m 2 u 9 + m 3 u 3 +... 

MM = m 1 +m 2 + m 3 + ... 


n'DDn n»nwnD n]Oj7 n'fnjin dd^ n^on nmon n'sn^Mn .nmiN rmnnw» ymn i'Vnm 

.innM n^on 

.|do nDiDn n'üofD mwainnD ymn i'fnn nM nMnV iwdm 

tth iii - np>]3n - np’PQi mp>n 







nN*?r oficc 


.n"]wi Dnon 800 nn'nm^D'Kna 8 inonw vVp mi' o'D'ni , 7'j7 4 inoow nin 



?ninn Vw ynin nn'no «nio .n 
? 5 • 10 4 s n>n n'n'.n iwdw yn> dn ,nmn Vv v'»’7|7n V'vonw y^iDDn nnn ino .i 


inpon 

:VDnn hd'w j7in'D Vy .n 

Mv^rrijUi+m^ua 

(4 +0.008) *0 = 0.008*800+ 4u 2 

0 = 6.4 + 4u 2 

, , m 
u 2 =- 1 . 6 — 
s 

.y'Viyn nN'^' 1110*7 iadd jiioi , 1.6— N'n ninn Vw ymn nn*nD 

s 

:iVe; yini 'ii'uV nmy ninn ^y VyDW nfTnDn .1 
J = F t = 4 (-1.6)-4-0 
F*5 *10^ = -6.4 
F = -12,800N 

no) y il 7\jn nN'^> 1110*7 tjdd |ii'ii 12,800N Nin ninn 'zy y i 'T\in V'yDnw y^iDDn nnn 

.(mi'n *7ei iDm 'zy ninn 'z'yD' non 


a 


.n++D mav nnnnn ,>Dinn nwvn nn nt iqdd di+s wa npnvn 





d'tiod 'aen yan im»iy 

yonn iio'ü |7in nN nn dw m, 7I ,dq»n jidivd iJQpV in^ ,dqiod nejxjiiüwnn Vvy nnyn innDo 

.nsn tn i 7dd 


m[Vix +m 2 v 2x = m^Uix +m 2 u 2x 
m-jViy +m 2 v 2y ^m^Uiy +m 2 u 2y 


d«7NN «jqo öi/n fc r>N<y?fnlicQ 


Y^iDno |i»nn .mra |iipa 2m/s Vvy nn'nm V^no D'DnaiV'fy 2 moDvy yiN^N |iDn 

iD'jyVn nvyi l 7vy , 7 

nij7Dn iiinnD 60° n»un ,miD-DiTr |iiqd u 2 nn'nDD jn ,D»n~n 400 inoDvy "rnM pVn • 

.niTD |iiQD u 2 nn'nDn vd ,d'dij 800 inoDW nw jr^n • 
.nviT n 1 ? u 3 nn'HDD vjdi , t\hh 'nVi Nin ,d>dti 800 mDDvy 'eu^vy p^n • 

in^VDV |ID^n Q 1WN ^DD'lD^Vy D'wim ini , 



.|iion nNi , 7 _ mn nN ,u 3 nn'non nN in^d .n 
. nDn^D 1 ? niNNiDnnn nDinvy nmnn nmiNn niDD nN nvyn Q 









inpan 


m,=0.4Kg * 

m 2 =0.8Kg 

m 3 -0.8Kg 

M - m, +m 2 +m 3 

v x =2 ; v y =0 

u lx = 8 ■ cos60° ; u ly = 8 • sin60° 
u 2 x = 3 ; u 2y = 0 

U 3x=?: U 3y=? 


QMnn niiQw ,Y tsVi .nnnno ai'hn idiioü T^n ,X t^ 7 vinn iid'w niNiiwo m tdd] 

.n]iD^ 

Mv x = mjU ix + m 2 u 2x + m 3 u 3x * X 

2 • 2 = 0.4 • 8cos60°+0.8 • 3 + 0.8u 3x 
4 = 1.6 + 2.4 + 0.8u 3x 

U 3x =0 



^ei ni'D]'|7n ni»mNn odd |q wiDnn N>n ni^iDnnn nDmeJ n'mNn niDD q 

ni^iDnnn »]dV |iDnn l 7yu n»ü]»|7n n 'jnmn |qV ni^iDnnn D'^Vnn nvfr\u 

1 2 1 1 1 
AE = ~ trLjU^ 2 + ~ m 2 u 2 2 + - m 3 u 3 2 - - Mv 2 

AE = • 0.4 * 8 2 + ^ * 0.8 • 3 2 + 4 • 0.8 • 3.46 2 - i • 2 * 2 2 
2 2 ‘ 2 2 

AE = 12.8 + 3.6 + 4.8 - 4 = 17.2J 


.17.2J Vej n»n]N nnyDV nD~in ni^^iDnnn 


,n+’ l 7Q map rmnnn ,’DU’n n\yyn nn nr "iDonm^s in/i npnvn 




it\k -voryi j7i ir)en yiann neiio f D'ii3n »jeo yin iik> i iü 

,uoej] *7 nr i'^o nDivion 7u V]nn o'oo jnn iqo d'dp noivio Vv 7 vid ni^'n ni7nD iw?o 

.m t*o ^ipno VviD n 7 pw ,v]n oid'w D"j7n d ^onn i'*o 7 on 

ONil?foffcG 

: m 

25 nnoDüi n'zav *7V nni] ivin . 3— Vw nn'nDi n'j7DiN yDij7 D'DO^i^'p 75 moDW nv] 
.n^'D|7n mi ptf nnnD dhüd 3.2 nom nDüo 7v nnnDi no^nn ,p'D _ ni , 7»i7 
.nm nD^o 1 ? n7^vn |Q iD'nn .nV^vn Vv iidv 7 onn ov^n nn'nin nn?<7 



n*7]vo mv']D ddV |»v nono nv^n Vw mn'nD nuio n?<i n7in nN insd .n 
, nn»n]n onNV n»7v iv^n dv n»]n[7n nn'nD t\h nwn .0 

inpan 

.. j .nn'nnn'o'oo nN nxd] n»w?o .h 

:p7 ,n7»D]n iVnno ninwn d'n nn*non 7yj »pDi^n o'oon .n'^DiN ydi[ 7 ov^n 



*nn ]*n - np’3D)o - npn’Dn iip’n 






:n*7'D]n jdt n* nwn] 



Ay = v 0y t + iat 2 

3.2 = 0 + 5t 2 
t = 0.8s 

:Q]nh Dionn n* n*d] 

V y = v 0y +at 

v = 0 + 10t = 10 • 0.8 = 8 — 

s 

:n n’mon 'ztia dh iwn] 



tana= — = 

v x 

a = 69.44° 


8 

3 


:nn'nnn |no nN nwm 


■Pdin 1 ? nnnn 69.44° Nin mnoi f 8.54— Nin nnmnn 'jm) n l 7~m 

s 


|Q '^mnn noni joion no ,d" 0 ]t< ninio d'Vvid nVxvm oy]n nN n^ion nonynn ^y .o 
n *7 »o ,nnen p y]nn * 7 W >j 7 DiMn o'onn Von ,odw] mV nooynn y]nn p> .nD^ n^yn 
onN^ .'j 7 DiNn oooV \n y]nn hd'w [ 7 ino wnnw] pV .D"j 7 DiN nmio noiyDn Vy D'^yiD 

.n'ooVD nienDnno ido ,m' D'y] nVDyni ~iy]n nn»n]n 


m^vix+ m 2 V2;t =mjUix +m 2 U2x 

75*3 + 25*0 = (75 + 25)u 



.n++Q rrny mmnn .num nu?yn nn nr nQnn m+s in/i npni>n 


7o 






jv'nvw njjnn - 6 [7 id 


nnixp nyian 

n 1 ? nn'mon l 7 _ m .n'ziui nyn[7n nn'nDi n’^ayn n'z’on ~i~iin , 7 nyiDn N«n nmN[7 n'^ayn nynn 

.yn Vdd n]nwn nn'nnn |iio Vdn ,n3nwn 
i'Vy □ ,l 7yiDn ninDn diddi ,nNiNn i 1 ? ei» ~mi*73 ,mnnn 3^D3 n^d: n^ n'^ayn nynna yin *\\* 
.^ynn tdid |iio^ ^yiD V^ein non m pi ^aynn tdid 'd^d ddidd nnn nsiNn .ddnd nnw 
□'ejini iKi .[ioi*3 ^ei jieJNin j7inn >d Vy iü« ij73 ynV i'eiDD cpn n«n TDnnn 'dVd no k'j'? 


no k ^ nynnn jiid 

A 


iDDDDVw 



y 13*71 n'WDn 1 / «nnh *7ej n"D3h nN nNnn nT aeiiD ."'VaiDnom no" sejinn VmpD di'öiti noea 
1*3 n'N^Nnoi’N d"[7d n*7 Nin pej ,»3ioin nD d'n nT no .^yonD nN’N' miyDeJDei nej' i[73 

.(?miN V'yDD 'D) D'DD 

.nT ido3 nxmi n=>i /7 i 7d nT swidd ejDnem 1 ? n^ yinm nnnn nvnm 



□ * 3 IÜIK) 

i-j .R - *7AyDh oim • 

.miy rjnnej 'n'iiTn [7nynn .AÖ - n'mD n’iiT • 
.□^ei Vayn D’^eJD ^nn Qei jDTn ieiD .T - niTnDn |DT • 
m'Dn m’n' .|dt ni'na yNDD ^onej dqq'dh iddd .f - nnnn • 
.Hz ~ Y nn in n»3W3 dqq'd N»nnn'Tnn *7ej 


nn in - np’nn - npn’on Tip’n 








.nn'HDn niOj7i *7in .v - n r iif7 nn r nn • 
ni'Dn ni r n> .|DT m r n r n iDiy fjiamy n r mon n r nrn .(mDiN) o - n r n r nr nn'nn • 

.n»]öi n r 3?<'n N r n n r n r MTn nn r non 

,co - ny^mo n'n'iir nii'no • 
.TDion 'd^d Nin mii'Di ,m'non |ii'D 'it'wd niJinn nnn n^ixn - n'Vooio]^ n^iNn • 
jll'D^ ^yiDil *7li7»i>n niD 1 ? 'O'D K l 7K jni'D niD “7W DW O'N r, 70Dlü]Nf niD .SF^ - rl 70D10]^ niD • 

.TDIDH 



•10D 1.2 iomiiw /|7DiN ^yD yiiNV nii^f7 n'^yo nyonn y] □i;u , 7 r (7 0.18 moDW |Of7 iiid 
IN inDD ^DIWD WDinD lifl]W “)D ,0.08s D r yQp jDT r nillDD INIDD lllDn Vu (DlpD 

^OD'DD^yj D'HJin] 



?imn "7 \ü n r n r iiTn nn r nDn r nD 
iiTy r n .D'^nn D'iioFiin Vw mii'D dni d^iu n* iyDf7 
.DiyDI Dlll ,niTD ,|1D* ü'DII'DD 
.A mif7]D niDn Vw n r ynn n'iipn nn r nDn (1) 

-A mij7]D n^iNnn (2) 
.A mij73D l 7ij7ein nnn (3) 


.K 

.D 


.ivb^Q ni3)> nnnDn ,oipn Nb n\y*>n crn nt iqüd in/i npnyn 


7 *- 



injDan 

Nin niiDn riiJnn Tirnion idt ,0.08s Vv |dt »ninD nw<nn iwna d'zü 3Q'd □•‘zwd tiidh .n 

:n'ji'iirn nn»nDn nK iwn: .T = 5 ♦ 0.08 = 0.4s 



!■ 2n 2n z 1c -7rad 

0 = -Tpr = 77-7 ~ 5tt = 15.7- 

T 0.4 sec 


,A mipn^iyoV np»'WD niDn Vw rvnpn nn'nDn (i) 
■7111 nKiwm (D'enm d'zkdw) nnyo muo tdiVd 


:nn'nDn 


v == coR = 15.7 -1.2 = 18.85 — 

. , ■ .., . s 

:n7m nK nwm .nDm ^aynn tdtd «d7d Kin nniKj7 n'^iyn nynm nKiKnn |iio (2) 

a r =ofR = 15.7 2 -1.2 = 296^ 

■ ... s 

Twm .nDm ,ViyDn tdtd 'd7d Kin dii ,nKiKnn |iio Dy td7dd tdji Vijywn non jiio (3) 


iiVtq dk 


ÈF = ma = 0.18- 296 = 53.3N 


»o£f N DpTyN fö nNd?f ofice 

woDnw id ,ei»mn 7^ »us'nn ns nK D»noiD ,n|77nn ynD7 od ,»7iyD ujodd nyon nnoD 


.a n*im »103 



i^'^n 1 k 7 ni'JDDmy od ,D}7yDn tviit ni>n7 hdok nD ik^d 
n»3DDn nn'nD :D»3in3 Ti'oi^nV p»7n Kin tcjjkd m qq'od 

.□OOD 500 Kin DQ'On DI'TTI v = 30 — 

s 


mn yn~. np’3nn - np.n>ai Tip’n 





jojDon 

.mo'Nnio d'tn noiyD D'ejnn 1 ? n»oo .noionn *7v D ,l 7yiDn nmion D'enn n« ooiwj 


7Di» , d i 73 niiD Ninw p /'^N'Tin T^n jnn tn vQj? 1 ? w n^ayD nynno ni'yo jnnoo 

,'^mn tnV iüind n'n» TDn noDn o^n !*7ay»n 


:nvnnn niNiituD nN d hjtij .TOODn 'D^o /|7din Nin 'VN'ion o^n pV /jyDiN ^vdo nyn noioDn 



i 


ZF = ma 
2F y =0 


Nsina = ma = 111 - 5 - 
K 

Ncosa= mg 


Nsina _ m R 
Ncosa mg 


tana = 


30' 


mnDii 0^3 ,niNiiyjDn j'o pVm 


gR 10- 500 
a = 10.2° 


= 0.18 


.10.2° ni'n^ non^ opyDn n'iu 


-?y 


.n^’bo mnp nnnnn ,on»n h'? n\yvn on nr "iqdd mn npnvn 











jvjip jyfOiCH 


nN^i?r nfice 


k 



n?nj73 dd'idVw D'wmDW nDiyDn 
oinn "iiüj7 |üj7 «qn ,n']ij7 n'züiOD 
omn DiDD DQ'on nQ|7yD QDinon 
nn'nni ,L Nin oinn piN .0 n'im 
.f N'n ^Q'on 
yiiN ,n'nm |Q nwj7n dm iyan .h 
.nnnnm oinn 

y'in 1 ? n^Q' noQDn n'in QNn q 
190 0 - 1 ? 

?nnwDNn n'^D'D'Dn nnnnn «nD .n 
?oinn "|tind 'i^n h nnnn D?<n .1 


| ZF = ma 

:^=o 

Tsin0 = ma = mco 2 R 
Tcos0 = mg 


|npaa 

:nyonn niMMWD t\h diwd] .h 


n T . a :D"j7nD p IDD 
R = Lsin0 1 1 

(0= 27tf 


rrn 


in - np’Dn - npn>bü mp’D 









a 1 *] 


TsinB = mco 2 L sin 0 
TcosB = mg 


T = mco 2 L 
mco 2 Lcosö = mg 

cosO = - f 

gtL 4n f L 


k^k ,90° -*7 y'-XTti nViD' nV n'MTn .cos90° = 0 = ~4~ =>g = 0 Vapa ,0 = 90° n 1 *] qn ,o 

co L 

.m«OD K^ Dtj7D0 


,f>J g IN - I -<1 :IO I 7,COS0<1 Tßnyj 1DT] .] 

\ 4n L 4n 2 f 2 L 


.f miu =J-rrr ^' n ri'VDü'Dn nn'Tnn 

V 4tü L 


.L oinn "jiiNO 'i^n \vk h nnnn. h = LcosO = X. • — :h nN yoj .i 

47t f x 4 tt f" 


nm^|7 m* 7 Ji'Vaji» nynn 

:D»oon üu w n^iNn^ .nDiioo jm n^Tuo |n n^nwü nn'non noi^j7 n'^y» nynm 
»d^o Nin i3ii*3i ,nn»nDn |iio *\v\ün yan ,(a r |l 7Nm o»on. □] mj7]) a c - ^odioik o'oo • 

Vaynn to~id 


a„ = cov = co 2 R = ~ 


ivkd n\j|]nn jii'o oy \?'\do idimoi nn'npn 'nix «U'iyn you .a^ - ywn o'on • 

.n]op nn»nDmejNo nynnn |ii»o i]]i ^ti nn»non 

r=M 

T At 


may nrmnn .oo’n «b nwyn pn nr nDun tn 1 ?^ ih/i npnvn 
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.4 yn jii'pp nmV Vp» Vij?^n pipjpijn iu*p jpv 45 yn) non 

:N»n E niipin n'o*i(7n nnmpn 4 



:n»]i]Nn pipiy j7inp wonw] 

ragh A +1 mv A 2 = ragh E +1 mv E 2 
gh A t j o ! -gh„ 1 Jv, 2 
l(b A -hp}s|{^S') 2 
g(b A =-h E } = |gE 

(h A 

h.R+I Rs | R 

D'PPn nnp 3 NO *i 3 *wV nmy pp Vy onnwp nVh niniPn Vd mpy 43) Nin jiDpn 73»nn .n .4 

-nnn Vw 

; 7 ppn nip mmy n.N pwn] (1) .3 

w mg = -rng • Ah = -60 • 10 • 8 = -4,80ÜJ 

nip mav nViy pun iwndi ,nom Nm ipipn nip mpy jpj» ppn pkjnp :myn 

.n'V'Vui N«n Tpipn 


12.0 






■Vicnnn nnn majj ,nnn Vy Vvidh Tn'n npyjp N'zn npn Kin ^pnpn non (2) 

m\ vpw^ o N'n iyin Vw n' 03 'pn n^nwn nw?n Vw jvippn nmm mtwV nnw 

Vw jvVN'snüiDn n'mja »n'ejn um nnDpn npi3Hn MD'ej.n nounn 

- ■p'7 .nyin 

w N = mgh = 60 • 10 • 8 = 4,800J 

. W N = -W lllg pV /ripn rn 133 n^pyn N'n 'Vpnnn npn mpy ^op nnpn 


1 :inpn no mmy nN nwm (i) n 

W mg = mg • Ah = 60 • 10 • (8 -1) = 4,200J 

.nypnn jnpV ithp neJ^pn iiinV »Vpinn npn p o H»n »VpniDn npn mpy (2) 

,nun nypn \m*7 ijihp nnn ^y noejpn fyppej ,? 7Pinn np.nej »hd nn :myn 
,nipy »Vpinn npn VHP ( 2 ) h n'yon pV ^nnnpzi ipmv noejpn iejN=> pi p"[ 7 np 

.nnnpn nn"n m* 7 n'Vypn no^i p 


nuej mipy jpV pyDn Vy mpy ys»iej mn»n npejp H^n npn nm ip'nn np (3) 
:nn»nnn jim B-ii ,nejV 3 Pn Vej nejHI PH A-n |pdd .n»3DPn n»3i3Kn »p'ej'? 


W f =AE mech =E 


mech 


— E 


nieclj V 


B+fmv B 


a ' 2 i,,v a 


60 - 10 .l + i- 6 < 

)* 4 2 V| 

60 -lC 

)- 8 t--- 60 - 0 2 ‘ 

2 . 

) 1 


2 J 


= 1 , 080 - 4,800 =- 3 , 720 J 


& 


Tin in - np'iDip - np'paj n]pn 


-fS 







: tn +2 jaV t n |qw |Din |7iD ?^in nirriDn |dt \j7 ,P n-rij7]2 □ "DyD 7in «qun nrnD Vdi .n .5 

T = 1.4 —0.2 = 1.2s 

nspn jnif7] "7H P mipiD idth pi d nnon .n]'D> n*n t = 0.2s ym nynnn jiio (i ) .2 

pV .mTm n'VNDwn n^pn mip] Vn P mip]D |DTn j72DD mTm n']D*n 

.n]'D'vn l^n nV202w D'22y , 7 o^nn2 

jii'2 noiWD noiDm nvon2:22on .nVNDW n«n t = 0.2s ym n^iNnn jho (2) 

.Vpwon «ii'w mip] «dVd T'Dn Nin n^iNnn 

x = A -d mm nyonn Vty jDTn -jwdV nnw x = A -V x = P _ D nynnn Vw |Drn ~|wd 2 

A mip^V P nTipDD nyonn Vw |DTn p7D y*DN 2 x = A mip ]2 n«n ^un jdV . x = P _v 

. 0.2 + 0.6 n . , 

.t A =---= 0.4s :7DlV2 ,n7Tm 

£ 

:pV, t A y]72 A n^pn mipn n«n nian .jDTn Vw n'Np]iD 2 Dtpon nN n*d] .7 
x = Acos(coAt) 

x p — Acos(coAt) = Acos ^(t-t A ) = Acos ~(0.6-0.4) =Acos =|ä 


.rp+bD m:)> nnnnn ,’3ta»n Kb n\ypn an nr naun in/i npnvn 


y 




:Nin mQDn mwV 'ioan .n .6 


mg = 


GMm 

R 2 



GM 

R 2 


:on'n n* n^ddi ,\niQ oq Vyi ioi'zd od *7» maon mw n* yQ] 

_ G • M 
gc R 

G ■ 9M _ 9 G • M _ 9 
gp (2R) 2 4 R 2 4 gc 


,|nN3 >3D ‘tv maDn mwn j >d ‘rm ioi^d >:d Vy m'iDn miy 

» 

■7W iTDnDD O Vw RnnDn nn x-m ,ddkdd niQDn mw ow üi|7Dn n* O-d iddt q 

:|HND 



D l \\\ä i'n 1 [iimdi ioiVö \ ,l 7\) iV'yD'w niQDn nino ,0 nniRDa m noD Vyn nn DN 

:x nn nnm .O-^r nnw n'n* ^wn nonw id ,DVnn 

GMm _ G • 9Mm 
x 2 (r-x) 2 

(r-x) 2 = 9x 2 
r - x = 3x 




nn rn - npnDn - 'npmbn Tip’n 



mifm ioiVd Vu n»inDn m'wsiüiDn no-m 1 ? pa pn»m3 ,nin?N 'Vip'wi wmm 

.|n?o OD 


E k (Charpn) + U G (Charon) = E k (0) + U G (Q) 


% ■ { J i R 


G • 9M ■ tn 


GM GM 

9GM 

R 8R 

1-1-11,1, 

24g 
58) ËM 

8 ;8_ ' ' 

R 


y = JU 


.svy»hQ mzy ai?if5 ,?dij?r pk g.n nr nppn di+ü -lijt/i npnyn 





2 |ni» ; 

6-1 niiNiün jb U/iM iy üy 

Ninw niiajin |7niß :D*^ii «Id iDiiß &bbl üii'n mw riyiü finbß m'bdm pfnib .1 
yni 1 ? Niné; lyi n^DOn i«riiö irrih IM iiainö ,T hähnh jßi iwdd hhDÖh nmiyw pmion 
i^ivn non .nßfiin ifhßi hüi5föh ftiäijäW ifmhn Ninw »nn'Vin priifti .öfih jMüi Vy 
|b 'rnn j'^üJ hhi it riVMö/i .hht i'ilrin bfJ ib j hh .iübDn üy iii'hh hii Nin nhbnn nft 

.ji s == jLtj. =jx Vht^hib'nh hij7h jbV 'bübn iii'hh bijfb 
.bii'h fiß' i 7i i i 7hhi hbbhri ri^iMri hft iü'ih 
.v nii'nm nyönn nhbn M ^ib'Öri rii^jm jfhib nK hibn .i 
i7hiß Y\> e/biV h'ibßh h'M j'i iii'hh bTpö hiiswn W 'iöh iHhhn iia ibriö^ i 
hfnö rift b'iiih 'iëbh ninni :hß'ioh n'hinnn hn»hhi >nM 'ibö'ßn ni'^yn 
.DiJb Üi nmirihn nh»nb hhini ibi/i ni'nhb tëritë/i ,h j lbbh M ni'Niyn 



.w"ßj 7 i Diniiwn iii'in .v n'ninnnn hii'hhn hK nian 'bi Insd (1) 

:f hiiÂhh jbf h^ iiüh 'bi {2} 


C^ 1 

v«- 


l^n ih - hp^bfo - ripi’Öâ iip’n 









nw’io '3D Vy ,njjQ|7 nn«nm ü'^nn |iioo D'y] ,2m inoo nn^m m mon nn?<n ,yy 'Vq nw .2 
Jifttoin .{Cos a = 0.96) Sin a = 0.28 :|in]i,,a n'im mü] nwion .n D'yjinn iNinDO ,yDieJD 


-IQ'n nom non non D'oinni 



h D'wnn 


.üinn ninmD nN m niy^DNO iyon .n 
.nüyjD*7 yyn ,l 7 q |qüj iD'nn Dif7D r\n Qyjn .0 



0 o'mn 

.nyo noiynn n^iNn n* in*d .(0 D'mn ini) yyn > I 7Q |q D'D'^nD 1 
' -nr ni|7m üinn mn»nD dn m niy^DNO iy«on i 


S 2 -i Sj ü»üino nniej[7,250g ^>n |nD nnN ^o Vej noDnej ,B-i A nnü (7 ni'f7Di 'nw .3 
-j Rad 

™ nir|,,,T nn ' nm in^iwn Dy nioomüD ni'i7Din .'[7 Dim oomoD inViw VeJ i'^z 
,110'nn ninio .d = 0.4m Nin D'üinnD inN Vo “z \d diin (inVnü'z on'o niy] rä ni'pom) 


.ji>W?d rrnp minnn .oirn Nb n\yj>o tin nr noon ik/i npnvn 


/eé 







:DDnDi\o D»unrQ \m .□»nnr D'inDn 'iddi D»oinn no« 



.yn» naon .jvjviit nn'nn nni?< ty ni , p , oin »nwV .n 
. ni'pDinn nnn *7D 1 7 \d n»upn nn'nnn n* nwn .2 
.S 2 -i S x D'üinn Vw ni'in»non nN Qwn 2 
.S 2 omn yipi ynDV 

üinnw nnNV B n'poi Vu l 7i l 7Dnn mi^ nN i'Vy dddi jTQnioV D'wnnn nN ipmyn .i 

.ynp3 

TinViwno B n«poi 'ziD'n oinn nynp ynn |m nm ninyo non 1 Nin inViwn dihi .n 


mn pi - np’aso - np>PDi rip»n 

t 


1 






in it jvüd *7N nuy^nßi ^iVod i\D PTra dwd nniJD« nmmwD ,B-i A ,nnnp «niy a 
□nmj A^onn hdd ,B l /\d itd 3 'd n^m A nnnp nDD .C nnpn l 7 \ l 7 onr\ n»nnnn 

D'wnn int .nnT “jD'nni D'ennn 



.hQoni ,jd] n*7 in |D] Nin qn lA'n VdV ona .D'Tt'n nyiiN ddod 1 ? .n 
□D nniümi.C -'? A-d nynnn n^nDD nlDU] A nnnf7 “ 7 iii nnDDn n'niKn (i) 

.'VDinn nnn miiyV □] iDn»mn 
•^onn n>nnn ^n nvinnn “iVnDn idw] A n']|-if7 *7W \nnn (2) 
•^onn nmnn ^n jnyjnn -j^nni inm ni«]nf7n 'Twu nznyD * 7 éi yinn (3) 
inynn -)*7nDD “iDej] yind titd dni nmnpn »fny nN nVVnn ninyD i\D yinn (4) 

Ti^öDTi fi'nhn *7N 

.niejjjnnn »jdV ni»]n|7hD rniN Vd i\ä nn»nDn n?< in^d d 
. mw]]nnn »ihN niDhphD nnN Vd nn»nDn nN innd .] 
.TinD i^i7 jDi j7lö nDiüD] nieD]Jihn .i 
B n»]iij7 ^y A n']ii(7 n i 7»yDmy yNiDDn nnn Vm h»n nieh]nnn h^nDi DNn (i) 

•if7D] ?A nnnp ^y B n»]hp n^'yönw yaiDDn niin iitä nnej 
niity A n»]iif7 *7ej nyNinnn n^iNnn Tm n'n nnyiinhn “jVnDi DNn (2) 

•i[7D] ?B n»iii|7 V\d ny>fiDDn n^iNnn 


•n^^o niij> nnnon h 1 ? nwvn nn nr nann n'fpx in/i npnj>n 


}Z$ 






TVJimn nyiin 

|7i oinn n'inw hoiwd n'zoiom 'ioo nnon nDniv ,ni7'T«Dn rmm nn'nVn ,nDni Vv" .5 
mo'OD nn , D , 7nn .oinn *7 ü [innnn 1 nsp 1 ? nwi7w |Of7 yv miDDi ,n'^« |j7nn 'iy 'i^nn 
.nnoT TiiMn nnnnn .ini« nmmy.ni /7i7iynn »ii'w mij73D uiDn nN nDüj 7 n*no 
.nj77 »*n 'iwdq n*7oioDn onunD 22 niTDVnn hdd [iw?ynn « 100:1 .n 

.omn yiiN t\h awn ( 1 ) 

mipn inDn ^n d'dvd nDD .n^j7n nnij7]D nnND nmn n*n mnDn n^'nm (2) 

?nj7in «*n iwdi l 7\7U)nn «ii'ü 

/7j7^Dn 'ii'ü mi[7]D imn *7w oo'nn dtd nN mj7DH nn'D^nn i^nin own 'ioon .1 

.iniN mnvyw 

?|Oj7» in Vtv ,22 TNvy** nj7T »*n niiDO nVoiODn Vw bhirnDn tdod dno ( 1 ) 
mij7]i inn'nD^ nmy nn«»n »]yjn 'io»]o '7\7\ünr\ «n»w mij7]o Tion nn»nD dno ( 2 ) 

?[iWNTn »io«]n ^pvynn 'ii'vy 

^M) oo»nn m*Di nni« od nonD titdd yv’n titd dn niTD^nn iD'^nn «o'?un 'io'in d 
.| iejNTn *io«]D oo.'nn m»X) , 7 nmy nn»n Vwnn «ii'w mij7]D nmn 

?|Oj7' in ,22 TNvy" npi >*n ivyDi n^oionn ^vy D'TunDn tdod dno ( 1 ) 

\ • . 

inn'nD 1 ? nnw nn«»n 'wVwn »io»]d ^vynn 'ii'ü mij7]D Tnon nn'no ONn ( 2 ) 

?|IV!JNTn «ID»]D *7j7UDn 'll»W mij7]D 

nN 1 »*7N mwij7 TDm mpnV oinn nN muij7 Vu» .d'tod 3 Nin nn«DD nTj7nn odo .t 
'xn iwdd D'TirnD tdd .niVj? miN nDnm ,nD>nD ym ovdd Ninw "jd mnDn titd 

?nvJD TiiDn o» , 7vy' nj7T 






Ttmri - np’3Dß - npn>on mp>n 



m'iD 












:i] , 7:i , j7ky nD’Vnn |7nnD fin nnw nm:>] .a 


T . v 1 

X = VI H-— 

2g jx 


.vT N'n o]^n "i'Nfn dv iVw iin'nn mij7]iiviiönyw nw ij7 *7W n'Sj7]iD nVi^nD 

2g 


S viD'^n .(4,150m) (0,25m) :nnij7] «nw 'dV jin]n nn^n ini'n yiD'wy n?< n*d] (1) 


c 150-25 Vl 

S =-= 31.25m 

4-0 

m'nVnnnn nn'nnn n* nxmi ,ö~un vid'wV «ün?<nn yiDiwn |>i nnw] 

v 2 

22- = 31.25 
2g 

v 2 =31.25- 2*10 = 625 
v = 25— = 25*3.6 = 90“—— 


.w"Dj7 90 ?<'n nm^nnnn nn'nrcn 
:'3]?<n T^n oy -|in'nn mij7] «d 2 ninnn |D7 nN n*D] (2) 

vT = 25 
25T = 25 


T = ls 


.nnN n'ne; Nin nmnn |dt 


rmnnn pDinn nb niypn on nr iddö n^ in/i npnvn 






:niDDn |'n «y'zmi D'ermn Vo num 



n D'ünn 


:|iüi'] Dwn pinn »d 

ZF = 2ma 
< XF x = ma 
£F y = ma 

2mg - T = 2ma 
T - f - mg -sina = ma 
N = mg-cosa 
f = jliN 

2jnfg - jojag -cos a- jßfg -sina = 3;nfa 

_ 2g — jLig* cosa-g-sina 2-10-0.229*10• 0.96-10-0.28 _m 
a = 3 =-3-= 5 ? 

.5^- N'n n3ivDn n^iNn 

s 

:niNiiejDn nnNn n^iNnn n* 

2mg - T = 2ma 

T = 2mg - 2ma = 20 m - 10m = 10m 


.n^’bo mav rmnnn ,’Dirn nb nwvn nn nr noon ik/i npnvn 





|m pyjnrmno oVw 2D'o niD ,, 7WD \n / jn l 7ny , 7 ona niy] nV ni'j7Dinw |iiod .h .3 
:'ioan 'Dv'’ nuw n'n'iiTn nn'non qi jh ,nmdj niTnnn jdt .nuw jn^w nirnDn 



v = coR .1 

v A =a)R A =cod = 3-0.4 = 1.2y * 

v B = coR B =co-2d = 3-0.8 = 2.4— * 

s 

.2.4— N'n B n'[70T 7^ nnipn nn'noni 1.2— N'n A n'j707 Vw n'iipn nn'non 

s s 

n* 03 DD nino ü'enn ooiwi .a 



ijin: 


m = 0.25Kg 

^Rad 

€0=3- 

s 

d = 0.4m , 

'd7d N«n ni'pom n*iNn .niyomD nnN l 7D l 7 |ioio Vw own j7inn niNiieJD nN nmD] 

.n^NDw .jn^iwn tdid 

SF b = ma B = mof R b 
2F A = ma A =mofR A 
T 2 =mccr-2d 
Tj - T, = mco 2 d 
T 2 =0.25*3 2 *0.8 = 1.8N 
Tj-1.8 = 0.25*3 2 ‘0.4 
Tj = 2.7N 

YTh ]n - np’3Dn - np’PDn np»n 






1.8 N>n S 2 oinn mrvnioi ,[iomd 2.7 N'n S : oinn mn'nD 
nn'non ynn N'n ,B n»j 70 i 'zvDiion Vipwn non oDNno ,oinn nvnp oy .i 

□'üim iNinDD ,oinn nynj7 vra l zayio , 7 j7'wo |iiooiw* ij7i 2.4— nyQj 7 

s 

idoodVw 

:omn'D odwd 'dV Ax = BC j7mion nM ownD .C mij73n in^iwn n*^ v»3n n'pom .n 

Ax 2 = l 2 -0.8 2 
Ax = 0.6m 

:|DTn nN N^D] 


Ax = v B t 
0.6 -2.4 t 
t = 0.25s 















niD Nin nnon niD .'Vmnn nDnnnon no ,mniD nw DfVyDip nnnj?n öy ,|D3 (l) .n .4 
Vy nym nV pV .miay yNDD n* 7I nynnn 1110*7 dnd ^Dinn niDm pdwd 
. n'DDDn n'mttn mDUi p*7 ,dhdwd nV niniD Vw niQV n']nf7n 

.nmnein nnnpn nn'nn o idwi nV ynnn |m n^ (2) 
ddü 3 n *7 vmn p*7 ,ni'3npn 'nw nDiyD *7y ^nD “7'VDn iDiDn nn .|idd tö (3) 

.npe>] ^Dnn p*7 ,yDNn diid *7v»i nmnpn nDiyn 7y D'oix'n niniD i^jjd nV .|D3 (4) 
n'jiiNV nDDin' n'3nj7n *7U n'iDDn n'VN'NioiDn n'AiiNn ,n'mNn niD'vy j7in >d *7y .d 

^ :p* 7 ,n>o]'j 7 


Jtfgh = ^ ^ 


v = 


:nioni7nD nnN *7D*7 d 1 *] 


v. =V2- 10- 0.45=3— 

A S 


v„ = V 2 - 10 - 0 . 2=2 — 

B s 

■n]»D' 'Di'nn [ii'DD nnD] .n»iDD m n'üo^N mw]]nn niw]]nD nionpn d 

m B = m 
m A = 3m 

m A VA+m u VB =m A UA+m R UB 


Va - VB = - (ua - Ub j 

3^4 * 3 + jxi *(~2). = 3>flu A + ^rtUj 
3 - (—2) = — ( U A — u B ) 


7 

= 3u„ 

+ u 


= u B - 

“U A 

2 = 

4u a 


u A 

= 0.5 

m 

s 

U B 

= 5.5 

m 

c? 


\W 

Trn yn- - npuDn - npn>Dn “np>n 



m'n» vnn B mn\ 7 \ , 0 . 5 — Vw nn'nna n3«n» A mnn ynn mm]nnn nnN*7 

s 

.5 5M VeJ nn»nm 

s 

.□^Tin d'iiö i'n it ^v ir nmnpn ti'VDrwi) ninon ,|ioi'] Vw »ej'^ejn [ 7 inn »dV (l) .1 

n 'inp 1 ? p *7 .mDn*7 ~|iDn ona non"nn *7e; nsixn ,|iüi»] Vu ntyn f7inn >d ^v (2) 

.n^Tionm» n]üj7 n^iNn nn»n ,nni* nTiDn ,A 



nirnn *7 dt o ,nf7Tn '*n “)yjnT D'nv^ 44 nejnzi ^jrejnn »imw mii7]T «^n titdh (2) 

.■7|7wnn »ii'w mi|7] nN D"niJD -qiv titdd 

»i^n i]»N Timnn \m o ,22 tnw" nf 7 T >*n “|eim nVoiünn 'zw Dmmnn TDon (1) q 

.nvT^nn 


'D^ nnon .Tni» n^m nn'»n nwn »idüt Vpwnn 'imw mif7]n titdd nn'nn .rö (2) 

:n»mnn nn'nn 1 ? 'ioon 



.n^TA A-l D'VQf7 L-i g 

|nr ^V'vV »lü'nn »d^ o ,22 tnw» nf 7 T 'sm “iwni nVüiünn ^ej D'Timnn TDon (1) .3 

.nom »iVri \vh Timnn 

nTi| 7 ]n inn'nn 1 / nnw nn"n »ej'Vejn 'id»]h ^ejnn »ii»ej mi|7]D Timn nn'nn ( 2 ) 
.nonn n'i^n n]»?< nn»nnn o ,|iej?<Tn »io»]D ^ejnn ui'ej 


•n»^D mnj> rmnnn ,>Dii»n n!? niyun nn m 100 » mb>y in/i npnvn 




mrnDn idt t\h nwm .7 



:Nin ni7T >^n oniTnDn tdod 



30 

3.44 


= 8.7 


.oniTnD 8 □ |, 7w TiiDn 


iViVoDn oimV |»'n , 7n nn'nD |QTWi7n fin n^d] .n .6 


ZF = ma 

GMm v 2 
—=— = m— 


2 GM 

v =- 

r 

GM 

r= — 

-□'oimn jq on»n nN nnd3 . v b = 2v a :|in3 


GM 


GM 

r B - — 

V B 

GM 

r v 2 
r A GM 




f 
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mn 111 - np’3Dn - np’roi rip’n 



:i'79j7 '7W 'W'/tyn j7inn 'aV ,T A = 24hr :|im 


(tV /. V 


J 

J_ = l 

64 8 


■(i) 


B _ 


'• T B = i • 24hr = 3hr 

o 

.niyw nih B j"ii , 7 niTnon |dt 
P .tti^dV yp» B |"iiV m ht jdo .myw 24 -inyD miwNm oyDn P rm^ 1 ? iiTn« A |»'ii , 7 

.niyw 24 iqvq P ^yD iw;id" □n"ii , 7n .dqq'd n:mw D'Vwnu nnN , 7 

360° 

n»nn lainon B |"i| 1 7i ,-y- = 15° Vw n'iiTn nninoD A |"ii l 7 nyu * 7 Dn 
n'im A j'MiVnN DHj7D B |"ii7 nn* nyw nnNV |d 7 .^y = 120° 7^ 
□n idiVd) 360°-a A |"ii l 7 nN B j'MiV DH|7' |DT nDD nnyD nwnD .120° - 15° = 105° 

:(nDDD DyD IW^D" 

Af 360 24 - A ~ u 

At = TÖ 5 = T = 3 - 43hr 


.niyw 3.43 Vdd d'üdd] DD'MiVn 
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nn>nn m nm 'ODiNn “iyein nnnwn nli^jn L pmn [7nnnn 'üdi« nyej im mnyi 
■732 DDiej x myi ,D*nyD noon n'Vnnn Vy DQTin DQ'n^nn q miyn nyi v nvom 

:DDDD^ej D'enm im MODn -|Ynm ninwn \vn L j7mnn oyD 








:ü']in] 


.n'f7D7n noD - m 
.Y'Dj 7 n VQJ 7 - k 
.y^Dpn 'imj yii'^n nyw - x 
.|n , 7 iw '7 n'poin |o "|Q«nn Dif 7 D - ^ 
.'DDi^n nvw 1 ? ly mmyn mij 7 ]D [ 7 niDn - L 
.n'WDinn n^'Dm miNn - g 

l’mDi nyDin >y 'zyiDn -)D«nn no mioy nN Dp^n in Q']in]n niyNDNi ivan .h 

.'DDiNn lyjwV ivi innwn mij7]D nnv>i]n 

.»DDiNn ivwi mivD nvn v n'pom nnnD n* □j 7 , 7 n in Dninm niy^DNi iyan .1 


n»n 'DDiNn iyw , 7 ly innwn mij7]D j7niDm ,k = 40— yinp Vyi n>n 'io*]a y'Dpn 

m 

ny’ö ynn n»Np]iDD niTnDn ynn <ni] mryn niiNinD 'ioon niNNin . L = 0.5m 

:YMDn 



.n'j7Din noD nN ^im >d >y nejn .] 

.inViw 1 ? n'j7Din |Q iD'nn Dij7D nN «ynn »d Vy Qwn .1 

(h2- 


.rp'7' l 7Q mDi> n'nnnn ,’DH’n ^nwD nn nr noon in/i npnyn 









noieis jvaimn nynji 

*\m mii7DD 0.05m i 7ü i7nfim nxm «nun t = 0ym .noiwD n'jimn nynm v] nn .5 
l | = 0 8^ - Qinn n^ioy t = 0 ym ny*;m finn nsi^mi/7f7UDn 

I max | 2 

S 

.ij7Di ? t = 0 ym «nnn nn'HD^nVio nn ,m 
■70 n'^i73iDD ^nn nNiniQ niiDan muniNnD ddddViü D'Dnann nu nrw .2 


.ij7D3 ^^ptynn 'im mii7]D pnynn 



(4) (3)1 (2) (1) 


.nyiann Vw nrnDn |dt nN Qtyn .x 
wm nnn n^Nty nQiDn nn'nnn n l 7in n* awn i 
nynno iwnm munnw no amnoi oim iiidJ^w |0j7 im n\n dVnwi |in:n nun .n 
L oinn -piN iq^ nnn ynD i'Vrtfy h Qion mun |Q on'n qioqiitq noiwD nomin 

j -.ddodVw D»enm m .0.02 -d jO|7 ni'nV yi* 










nD’yjDn .11 iVidn jid»wdq 1 969 'Via nwnnnn m«n 'iv dim nn ‘zw miejmn nn'mn .6 
"tnq" |'in n ,m«n 'td Vy niTej iiwmn mNn - ^itdodtn ‘zn D'oiNinoDNn iDnnwn 
n'VVnn m»n nN □«oiNDnöDNn neiiVw iD'j7n nn'n:n n'znD ddV .öi i1 7\\7 ^''di iqt^in 
/□N n n'^nD pnDnnw /'D'yn" nn>m mm nyNnnn nn'mn .nn»pn »Vtvjd , 7i , 7DDn ,dnd 
.□N n n'^n *7iJ TNen DJ'Vipw Tiin,|ni , 7iN dvji tiitdddtn oy m«n dd '7V nmi 



D'v>n 

iv TNeJiei nTDvn |[7nD n 1 ? 1 ?) "D<y"n □»DiNDnDONn iNnnn nT'n »dd nivej 21 -d tön 1 ? 
n»]Tn , 7i ,|iNnDmeJ m'n *7y □nmn ejDnwnV ei' n^Nwn |nnDn .DNn n'^n^ mm (m'n 
.m»n Vw n'DDNn mDoiDDNn nNi DnnN d'dw »dtt Vej nyDünn nN 
TTiJ'm .inn'nD nN i'D^nV yi n "ö'yn" nn»m Vi^od 1 ? m'n t»td ViVddd tqv 1 ? «td .n 

?nn»nDn nN i'Dpn^ twdn t*o ,-|D»n 

»]D VyD Vi^DDn mnej inon ?m'n n'no DNn n'^Vn Vej nnN nD[7n nDeJDi |dt nDD .n 

.m>n oi'tt nDivjV n»DT m»n 
.m'n 'dd *7v n'eJDinn n^'Din nNiNn nN aejn .d 
? n>ejDin n*7»D] nVDi] m'n nN nD»j7Dn DNn n'^n DNn .t 
nN T'DDn^ nD'TN n'Wnn ,YTNn tithVi nT»n tqd ^iVddhd j^mnn^ >td .n 
lyjan ^n'^VnV nnV ei'ej Av - nn'nnn nDDin »nn .nnnnn nn>nD? nnn»nD 
innn .m»n oim R-i m'n dd Vy n'eiDinn nV'DTn n^iNn - g niyNDNT QDnDiein 

.m'n di'tt nDiyV n>]T nT'n »id Vvjd ^iVoDn mnej 


•n^o miv nnnnn ,mpn myyn an nt iqdd mn npnvn 





j 4 ]fl2D JllJn/19 

ninmDnTDn no on nV^WDn Vy D'VyiDW ninon .nVijTWDn non n* nndii (D .n .1 


.D3Nn t'nh dv nmn *7W im'nn niiRi 'T' n^i'Dü mmnnn mi|7n nienwn 

lODOD^W D'ünni INT 

T(y - 0) = 4N : 

A 



mg 


:p*7 ,mnnn tndh nNNDi n*7ipWDn 

,;l SF-0 . .. . •. •,• 

■!;| T = mg 
4 - m • 10 
'■:! m = 0.4Kg 

,M+m moDü mM «qn ^hd mWiwVi n^ipwDV on"m .nTunwn noD n* hhw ( 2 ) 

iTon nD Dn ^nnyDn inni^^ d'^idw ninDn .mmwn noD N'n.M twnd 

i' 

iduod^uj D'WTna int .mi'^yn mij 73 T nTWTun ninmD! 

T (y =ö.4]f = 14N 


M 



(M+m)g 



■nn tn - np’iDß - np’PQi rip>n 








£F = 0 


ipV ,mmin h^d:l r iJiiunnT|un 

T = (M + m)g 
14 = (M + 0.4) *10 
m = lKg 


: (0,4); (0.4,14) iwn Vyw runjn mu 'd^ viD'un riN nwn] .3 


14-4 

0.4-0 



m 


25 Nin niwnyjn l 7iu n l 7\7\än idi'zd /pia m'n' 1 ? mwiwn *7j7 wd nn nüid jJiD'wn .3 

.iüD 'ihi jiüin 

^"D Hij inn :d'dij ou * 7 N 3 n'i^nn mej-iej 1 ? ün"m nnon .{ 2 ) «ru |D]n ^nan .7 
:03üd*7w o'wnm iNi .[n^iejn pVnn n* ]*"d m 2 inm /frn n ^nn n* 


m 2 


1 

3 —ä 






| m] 


nynn djj , 111 ^ 'Pnn j^Vnn ^yj h\ 7wd Nin n7W7t!jn miNn nN D 7 uu non 
n^iNnn iiüiü Vty nwn j7inn 'dV id 1 ? ,nünwD nj'N n^on nnoD müN munwn 

hm iVin yiD'wn idi^d ^n^ai m^in 


ié( 


n-ny nrinnn ,oun nP nwyn dh nr -ioun di^ü in/i npnyn 






;y T'*V y]Jin 31D'W JINIIWD T\H 3in3J .N 

m t y iy + m 2 V 2 y = m i U ly + m 2 U 2 y 

iddddVw D'ejnnn 'dV niWADnnn nnxV nn»nnn Vei y qot n* n^dd 

U. =0.5-12 = 6— 

i; y s 

Uj ~ 0.5 • (-6) = • 3— 

• 2y s 


.DDNnn niw^nnn dd 1 ; nn'nion Vw y dot pV ,ni'D' nyi i n'|7DT mwAJnnn dd*7 

.m 2 n'i7Din noD nN nwnDi 3'3 ü 


m t v j-y + m 2 v 2y = mjU ly + m 2 u 2y 
0.8 v0 + m 2 • 0 = 0.8 • 6 + m 2 • (-3) 
0 = 4.8 — 3m 2 


m 2 .=? 1.6Kg 


. :D3'3DVej D'yjinn 'dV nienmnnTnNV nn'nnn Vu x am dn n^dd .3 
• u.= 0.5-5 = 2.5 — 

; ix g 

;U 2x =0.5-8 = 4S 

.x vnnmio'w ;d Vv niüjinnn'iSV i n'j7Di 'tvi nn'nnn nN uwm 

m,v,j +m 2 v 2x =m,u lx +m 2 u 2x 
0.8-|v !x +1.6-0 = 0.8-2.5 +1.6-4 
0.8iv lx =8.4 

v =10.5 m 
1 i s 

m»i7Din >nw |'3 Vvdw nnn n' *7 y nm« n^iNnn mon .(2) N'n n3D3n nnejD?<n + 
nnwn nn ir Vy it iV'^dt ni'[ 7 DTn jioi'] Vej 'vy'Vwn j7inn »dV .niei]3nnn -|VnD3 
noD 2 n'j 7 DTV .noDV “|iDn o|n'3 non"nD n^iNnn ,iiüid Vw nwn |7inn »dV .iVtü3 

Tni' n3D|7 nn^iNn pV pni' nVm 



.2 


Tin jn - npnDD - npn?£Q mp’n 






,'i7DiN |rV7iwn) niyjmin ^nm mnm ni'poin n 3nyn Vw noDon n«mNn d k pmi .i 

:{n'03'i7n n'roNV pi on"nn , 7 p'dod 

im.v, 2 +im 2 v 2 2 =im,u 1 2 +im 2 u 2 2 

i-0.8-10.5 2 +i-1.6-0 2 =i-0.8-(2.5 2 + 6 2 ) + i-1.6-(4 2 +3 2 ) 

44.1 + 0 = 16.9 + 20 

.n'ooVN nn"n n* 7 niw]]nnn idV D"i7no n* 7 |i'iiwn 

.oinn ^'yDDW mn'nDni yiNn iitd V'vddu *o on no - nino ow d'^vmd nion .h .3 

:{TiiDn noD nN m,-n jdd]) ninnn D'win n* üütw] 



,D'Dnn '2^ ninon 'D'enn n?< oütw] nion .Tion noDD nVii] n^ipwon noD .n 
P'ddd n^ipuDn V'twt .nVipüiDn noD t\h m 2 -n |DO] .niD'NnD dh'n niDTVD ^'doi 
:'D]N y T'NI ^VDn TDTD »0*70 .T]IDW '|7DIN 'VN'TT T'N VOp] TITD 1 ?! # y T'N DN OOTÜI , 7 



■.p^ # monn indt nNND] nVipunn 

T = m 2 g 

.n’Wamaj» nnnDn ,’313’n Nb n\yyn on nr naun in/i npnvn 









^on ,nrünün ^ h 1 ? oinn jq m^nej 0 n'iim *] ö \ 3n nii7ioi p*7 ,nnwn nV nionn 

.(dood^ D'enm int) nni' |üf7 *7 ^dh oi'ti 



:Nin nVn>[7w nn'in 1 ? 'ioan 

1 /gtan0 

27 t * V R 

nni 1 nViu nnnnn pni' |Of7 R oimnw jiioo 


•ID'nn nio miov nN y«03 .n .4 
N = mg rjoV ,'own T'^o monn o^d D"j7nDi «j7dim jn^iwn 
w F = F • Ax cos a 
w f = f • L • cosl80° = juNL(-l) * 
w f = -|_imgL 

.noTyon *7W nooon n»n]No nvvj 1 ? nnw imioy io^ ,tdwd h'i mo Nin -jio'nn mo .o 
.yiDDn y'D(70 mnMn n'oo^n n'W^oiDn nomMn wn n^nnno nooon rmiNn 
.n^w n»OD'j7n noT]?<n N'n »odind nywo n'poon Toyn nyo nooon nmiNn 


^ kx 2 - jimgL = ^ mv 2 

v 2 =— x 2 -2ygL 
m 

v = x 2 - 2ygL 
ym 


rray nnnnn ,’Dn’n n\yvn nn nr nooD di^sw) npnvn 


!?0 












iTunD nnij73 'nei 'D? vid'üh t\h nwm ,*p;tn vid'w 'd nonn n^ nyd] .d 
(0.045,4) ; (0.185,32) 

S - __ 32-4 __ 28 „ 200 s -2 

b 0.185-0.045 0.14 


nN *7nr7Di ü'« - s = — ^ nmu S f ■ynn yiD'w v 2 = — x 2 - 2^gL - la^nv^J 'ioan 'dV 


:n'i7om non 


200 = — 
m 

m = 0.2Kg 


n^n'i im) 'ioan 'dV .(0 , -5) - 'DiNn Y*n ny im'nn mif7] «d 1 ? ~\o i r\ n üi(7D m nemD .i 
T\H J 7Di7]i yni .(0,-2|igL) njipn DDNn T*n t\h inin «pnn v 2 = — x 2 -2\igL - 


HiD'nn Dij7D 


-5 = -2]xgL 
5 = 2ja -10 • 0.5 
jli = 0.5 


mif7]i h^w nnn f n>]io n^i^nn nu um :"oon .dd« N«n t = 0 ym nnn nn«nD .h .5 

.ddn H'n n*^[7 mij7]ii mn'nDi ,miDnn *7ej n*j7 
'ii'ü mip]D |7nvnn *7U n'ü[7]iDD ^nn n^iNn n* inia nDDDn mi^n -wnnu ^iDn o 
d 1 ^] .df = -kx Nin noieiD noiDin nvnm ^tyn non naon .{3} nm wn VFe/Dn 

:|ioi'D Vty »Dwn pinD 

1 EF = -kx = ma 
k 

a =-x 

m 

iyiD»wi n'tyN-ainiyn iu' ij7 mn nmn ,a = -co 2 x nnonn 'd“7 in ,iDyi'j7iy 'ioan »dV 

.'V'Vw 


nn rn - np»nn - npn»fla-*np»n 






:n'>n x =A iDitomnnn nsp mi[73:LN*D3 nian ,nain nNiNnn qw ym .3 



m 


x 


= -GTX 





4 


rad 

sec 


niTnnn jdt dn num 


T = — = — = 1.57s 
(0 4 

aelmi ,x = 0 i'Na .^pwon 'imw mi|73i nndi ^nn iwnd n^npnD naiDn nn'nDn .i 

:naiDn nii'nDn nN 


v = ±o)Va 2 -x 2 

l v m,J = “ A = 4 -0.05 = 0.2~ 

I. maxl s 

:h ninn nN nnd 3 n'UNi .n 
:pV ,niDW3 imn Vw n»3iDn nmaNn 


1 

2 


m • v 


2 

max 


= mgh 



0.2 

2-10 


0.005m 


:I3 n*dw iiTnDn |dt oinn "piN nN iwna .noiwD n^oiüD N«n nnyDn 


.n’b’bQ miv minnn ,’Dn’n on m noon w/i npnvn 


/9<l. 






J_ = _L 
16 10 


L = = 0.625m 

16 



h 

L 


0.005 

0.625 


= 0.008 < 0.02 


:o o ,, j7nD 'Ninn 


D'oVonw d't^d .nVm nii'nra D'n oVidw 'Opi yoö , 'T t *7V nnüDM V7ni nvon .n .6 
,|ioio Vw 'wVwn pinn 'D 1 ? po» |iion nopin >v no d'V'vdd ,inw jiiodi no|7inD 
|iio dv D'nn nN üiVd^ nns "o'vn" .vmn ino»w pin 'd*7 di dnt ioon , 7 iwdn 
.miN on'i mvnn |iio xo "o-vn" Vv ninnn no Vvd- idi ,mvnn 

:|ioio Vw 'iidm |7inn 'D^ niTnnn jdt dk voi o 




:m'n dd Vy n'WDinn n*7'D3n n^ixn nx nwm .3 


GMm 

~^ = m ë 


_GM _ 6.67-1Q- 11 -7.35-10 22 =1 r m 
R (1.74-10 6 ) s- 


n^'sj nüon |»rn myvo'7 N'n pV pn^n ininn nm nvseinn nv: QMn n' , 7 , 7n .p n 


.n'üDin 


oim pV ,n»3T nnnn) m»n dqd '^ynn ‘ziVom n'^nn nn'nn n* yo3 n'WNi .n 


:{ni'n di'ti 1 ? an»[7n nnw Vi'zoDn 


ZF = ma 

GMm v 2 

-t—■ = m — 

R R 


_ GM 
g R 2 
GM = gR : 


= VgR 


:Vni73l 


:nn>~nn nn'nn nN ym nyD 


v e ,c 2 =^ = 2gR 


»c =-/2gR 


:N ( n nn'nnn nDom 


Av = v ese - v or = ^/2gR - ^iR = (%/2 -1) ^/gR 


•mW>a mm» minan ,oirn n 1 ? myjm nn m notin in/i npnun 




5 |m n 


6-1 niV^ejn |ß ejiVyj Vy ny 


n^j72iDD d'di^ nwiVw DnNinD qddd 1 ?«; D'T*n nmym .Vtjd wntd n»i7Di?< pnn titd .i 


v(m/s) 


: !Din Vvy 

-^j---.nn'nDmioj7i Vtd (lj 

.: /7 .nn'non "7 ü'| 7DiKn nmn ^to (2) 

>' s 

--— .nn'nnn *7vy niKn nmn Vtu (3) . 

// 

~^~y TiiNn niTnnn nVNiyn'D«yo Vm 

, .» ^ ^ __ • 

_ _4-_-_ .nnoTN'n 

---A, B, C ,D'DTjn nwiViy nK m'Knn .k 

0_Ul___| ;; | l-»jt( s ) 

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 .IT'DDn .D'VTjn nWI , 7W , 7 

,t = 0.8s |DTD y\}~\\j t 7 ynn TiTDn .d 
.* 7TADn nnn nN awn 

.“7T^DnD yj7T[7D nyoDn mij7D Vw j7mDn dk ikkd t 
. nQDn ^i^dinV nnnn 45° Vw n'im nnmDn |iio n«n «nD .t 
kiVd KinwD ^dmtdiVkd ^dd n'Qij7 oy n«j7DiK Tmn j7Tn mn* oyDT .n 
,p dk ?n»Qij7ifi niKDD nnK? TiTDn tdk" nyonn "jVnDT, DKn .nDinT 

.yiTD ITQOn ,N*7 DK ?|DD IT'KV 


rrn yn - np’m - npn>ca Tip’n 






nwi7n oina ni[7TniD niVa^n .niVaVa 'ntu nmyn Vy nn^n W n^wniy n“ 7 ij 7 yjn .2 

nN nnin oinn .nnoi ~|D'nni ni^aVan Vw nonn .nnMn iüq y’ürVi ,in^n n>o mpn 1 ? 

:H D'üJin imi .Hi = 90 Cm Nin nDinn *7yn n^tynn nnn ,L 2 yii n *7 Y'Dpn 



ND'enn 


■Y'Qpn nx oinn iwin dw non n^ W my^n?o iyan .h 
N 

.Lj = 55Cm , 8 °— Y'^i^n ya[7,40N nVipwnn Vpwn :DOin3n 
.(nn cVy VyDin h 1 ? ivhd Y’spn i"iim) Y'D|7n "?\d «iDnn diin hn \hhv d 


&é 


.n’b’ba nmy rmnan ,’Dipn nwvn nn nr iddd tn^ ik/i npnvn 




n ü'unn ini noio 'dVd iiomo 120 l 7\y F no n , 7ij7wnn d^vdd n 



. £ . .nr i*d:l ,L 2 ,Y'D|7n yiiNnN \H^n (l) 

.m-liim ,H 2 ,noian n* in\d ( 2 ) 

yro n^ipwDn n^iMn nn iNm.F mon nN vnD*7 d'F'ddd n D'winn iNinDn isdzl .i 

;| non n^iyD npDD3 qw 



nn yn - np>m - np*r»oa Tip’fi 













.'[7DIN wqdii jtnwd *7v tinwd n^nnn .hVdd nn|7DD oini nnVn nV^^D .3 
.nVDDn ninN |iidi ■pN , 7 n'on» 13.5° Vu num nun nVipwDn oin .n 



.n'NWDn n^iNn n:iiD dni nVin dn in^d (l) 
in nDnf7 nvon N*n DNn ,p dn ?n«NWDn 'zw nvnnn |iid nN nvT^ twdn DNn (2) 

.viiD naon ,n*7 dn ?nnnN 

.n^NDw non n^i^WDn ,'f7DiN 'Vtvd wqdd nvnp nn'nDH nvon n'NWDn twnd q 
N in ^vion di'tt .nDinn n'zipwDnwo nmND dtdd nTNino nViDon dodd^w D'ynm 

l^TYT 

.54—;— N<n n'NWDn nn'nDi ,90m 
h 





.rp^Po ni3)> nrmnn ,’3inn x 1 ? n\yvn nn nr nDon nl^ü in/t npnvn 











,hQon im hd'D' hdid '^vdh wqdh dnh (l) 

' i .n”ODn jvnrnN awn (2) 

jT'^nn ni n'MUonw «td /ooon iD'nn D7j7D iw ' L m*vm yiyn Jii'n 1 ? yt* no (3) 

II ?TQ'OT 

nnoDU nDOD n»]nj72 n i oo , 7D nuAinoi ,v nn'nDD ni'D' ny] d , dt^i , 7'|7 3 nnoDvy n']n[7 .4 

| tDDDD^W D»eiTmTMinDD,nni]DDnDM']n / D'DT]| , 7'i7 2 


V 



.nieninnn TnM*7 nionpn iw ,u noniüDn nn'nDn nM v nn'non niyMDMD lynn .m 
ms nn'n'? d*7 id'w .|Drn iw n'Mj7]iDD nionpn |Q ^du nnn nM tmdd Min rpan 

?i .(n»]w n'D^M - n'ow 'V'D) 



! ?|Dim'M oy »p;in T^i'w wViwDn now modd nD .n 

.u-i v ni'iTnDn nM myn .] 
.niyj]]nna tmd Din ddd Qwn .1 

<P 

tttt in - np’3Dn -.np»paaTip»» 





jvsimn nyian 


jvim niiDn d'ü'DD . L = 40cm d"iinw om 1 ? niwf7 m = 200gr moow oidn dddt hid .5 
onqw ,nne; nDrm iiidd jvn^o üajjdo jvddtd nno ,djn omn qhj ym .Dnnnyjoi n30|7 
:dd*]d , 7w D'tynm m .«j7DiN ~mo* nonon mo .'|7 din nouo nnoDo 

CSNSSSNS 



?onnon |D nimjnnn nwmnio niDNn nnon nnn w vonio jdt noo na\Jo .h 
yi n'oiojn mnoi nvw V3 nonron nino ,iind n^|7 |dt nownjw miwajnnn onN^ 
nooon noniNnu ym' .|‘7“rm nnw niwajnnn nnM“7 n>n oninon nmn'nn .n^NDW 

.n^Nwn qVw ^on nnniin 
.nonnn nmo non t\h \hxid .2 
»nu |Q DODrn enon nn .iej]]nn on now nni|7] nniNO now d'w^dj Dnmon .] 

?niMü]]nnn 

.Y'Djnn VD|7 nN ioe>n n 


/gt> 


.rv^a mnv rmnnn pmrn nP myj>D nn nr “iddw m!?>H in/i nprtvn 




mQD 


.|iono jVe? m>n ^yi |I0D3 Vy D»imi nVio odod'z .6 


iqo iQ'.on ieJD 

iQD nopnn jdt 

VÜIDD l 7l l 70D DI'Tl 


h'it 

! emem 

eJDwn iqo 


nivejf 16.1 

D'DU 165 

4.5 • 10 12 m 
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(m A + m B )v = m A u A +m B u B 
4v = 3.2u+0.8-0 
4v = 3.2u 


:Nin ni'n'.nnn on' a 

— = — = 1.25 
V 3.2 

n'W^DüiDn n'mNni □nw'/an nw Vw n'ü3'i7n nn"i]?<n) nV^Dn nnonn n'^na^n 
:Y'Di7n nnnw nnn nWDn n«ü3'i7n n'nDNV nnu ,Y'Q|7n mntu üd 1 ? (Y'^pn 
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i(m A + m B ) v 2 + +( Al ) 2 = |m A u A 2 + - m B u B 2 

1(3.2 + 0.8') v 2 + - ■ 1600 • 0.05 2 = - • 3.2 • u 2 + - • 0.8 • 0 : 
o \ / 0 9 7 


2v 2 + 2 = 1.6iT 


.ü-i v ni»n»nnn nN iwn] .1 


2v 2 + 2=1.6u 2 
u = 1.25v 

2v 2 + 2 = 1.6 ■ (1.25v) 2 
2v 2 + 2 = 2.5v 2 
2 = 0 5v 2 


_ m 
v = 2— 
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■ 0 c m 
u = 2.5— 
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niiimn jf/tpmti ^iart *9*7 .noie/D naimn nynm nyj *70 n'iVnw rr*7i pm .n 
■ y 0 =ö.6m :Dinnn yxrym n imm i 7pwnn *\m mij73. 0.5m <y< 0.7m Dintii 
:no \iy ,*7pmi) 'ii'w mij7]> mp juipi |q pmon wn nrriinn nyne/n 

A =|o.7 — 0.6| = 0.1m 


■ T - 0.8s wn nirnnn |DT m '9*7 .1 

mrnnn pyf? nnoun 'DV nPipujnn non7 ymprt yQf7 (q on»n nN nemi j 


T =Wf 

T 2 = 4-tt 2 • — 
k 

m __ T 2 _ 0.8 2 
k 4 v tt 2 4tt 2 


= 0.0162s 2 


:Q' r [7nö nnnm jvffh ntipüönua .i 


SF = 0 
ffig = k ÄL 

AL — —-g — 0.0162 10 = 0.162m 
k 

■ 16.2cm wn nr ymf7h nDiHnn 

ypwnn hp\ü niif7iimqry r\'7\p\unn i mjhd nPjpnn naion nn'nnn (i) .n 

mn'hDn 7m n« ztwm. t = 0.4s yra 


1 V maxl = ~ X A = \i 

1 v m V 0.0162 


1 0.1 = 0.785 - 
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ninv'rmnnn ,on3>n fmvti ön-nr ioun m/\ npnvn 
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,rnp nin VijTwn non n*pn nnij7n o ,nypr) nnipn n^ipnp mim DM)«nn 
:jipjf 3 nwn j7inn 'dV n^mnnHp jin- uym 4 = 0.2s, 0.6s üiynnnpi 1 ?? 


SF==ma 
k-Ay — ma 


a = — • Ay 
m 

k A l n , , n in 

a =—A = —-0.1 = 647 — 

:-m m 0.0162 s ? 


myDN -jD .nrnrn ip nyap niipi Vyp iprn *73 nxynn jüift Nin nwj7n j ,p M ! 7 <H -6 
pinm Ri'P^pnPi?^ nmiN miwpn m’N 7n]2i ,nVM2p hdojn mVn |id2 

.frnpipn 

nnpi Nin iVw niTnpn jPT fii .nynpn mipjn ov yiNn ]!P n^ H’pP mi^PP 4 

npi'zDjinft 

T - 24hr - 24* 60-60 = 86,400s 

:»p7mn niQDn pmi iiqip nwn pinn 'dV yn^n nn nop n* nspi n 


^^Earth^sat 


aaL = m uj r 

2 - sat sat 


‘ Earth _ 


M =i2_ r ! -—- r -42,000.000‘ = 5.S7 • ltE' Kg 

E .nh G j2 ’«t 6.67 10 "- 86 , 400 2 

.(liKpona iman nv 1 / 4 Hj 7 ) 5.87 40 24 Kg :N'n ynNn irp no» 
:i 7 Di 7 7 w uui 7 wn pinn önnwt .n‘ 77 nn 'jw mrnon |or Nin nntt nopn "iwn .1 


_-\2 ( A3 

T 1 _ r i 
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T 2 = 86,400s 

r t =420 + 6,380 = 6,800Km 
r 2 = 42,000Km 

6,800 y 

42,000 

T ( = 5,630s 


T 

i 


86,400 



.^m nyeiD inc nxp ,n n\o 5,630 nDwm n-^nn Ver nnN nDj 7 n 
nDW IDI 1 ? -WDK 'DIDl'N pniDl j71 .D'Dlin Vd ^ VviD TDD 13130 nD .|ID 3 N*7 (1) 

.0 Nin iiDn 

□n Qei oij7D3 nmwn ,g = n'eiDinn n^'Din n^wn N'n D'Dnn nw n^iNn .|D3 (2) 

.□'N^DD 

n'on» nynn onnQ j'N d .jDD (3) 

-in^n i3Dn nD \ ,l 7\) ^yiD o ,n'eJDin nV'DDn n^dd oiNinüDNn .|di (4) 
.g.n'WDinn nV'Din n^i^n 1 / nnwn n^iNn iV w .|dd nV (5) 


.tpW») n-Qy mmnn .oipn ^ myyn nn m iddd ik/i npm>n 





7 |mn 

6~i ni^Nwn |n wi*7w nv 


0!^3ii7»on meJTT .mDiD nV noaVDi n'WDinn nV'Din n^iNn nTTD *7 'ioo y>nD oi^]i| 7"0 .1 

□iTn ^vdid n^yn |ivw n^yonn nmDD Vy nü'n'zn .TNiy |iy wdi ümditüp^nd 'inn |j 7 nD 
.|iyyjn nN m^iy |[7nDn nDinnrDn nyao .Vdidi TTnnwD nmm ^ddd onDnüp^Nii 



nnwDNn nr\i nmn n^»D 3 n ran mHD , 7 ,h 3 , h 2 , h, jinnwDN yji^u □dod '7 .n 

.i[7D]i moDn 




:Nin h n^'Din njuV t n^'Din |dt |q t wpnw iNTn .□ 

t=fi-& 

\e 


rrn th - np’inn - npn>an mp’n 







:Nnn 7717 jin OiN]ip"Dn oonw ,mdit 7 d 'n^dd 'dV 




.nojVDn n'WDinn n'z'Din n^wn n* awn .3 
?ü'Niin m pdü 'ü'w Vin' dnd .7 

. .ini'777 7I7DD UDDW OIN3l|7"ün ( 1 ) 

.nni' n]Q|7 n'üiDin n^'D] n^wn üy noD'JDzt 'ioon nN y^o» oiN]if 7 "ün ( 2 ) 

.i[7p] dn ?'iD'iyn mo ,p DN 


nN' 7(7 n^ 7 NnD ddodVw 77 m .n'Vyo nèm 'zy D'nDion D 7 M «dtnd * 7 y mDiy nny] .2 
nDi(77 nnoDn nNSD] n'^yon 0 < t < ls |nrn [77 dd .|Drn Vw r\^pi\DD (jioi«n) D"]?MDn 
g' .y|77[7n' dd^ nnno d'7üd 6 Vw n7m,|i»inn 



i.t>£ 


mnv rrnnnn ,’DU’n n 1 ? nwvn nn m iqdd m 1 ?’^ in/t npnj/n 





.myan non jw otyn .h 
:d»nih |Dm »i7nön {juoi Vtd) n'Vvon nsiNn hn aem .2 

1s < t < 3s (1) 

3s < t < 5s (2) 
5s<t<6s (3) 

6s< t< 7s (4) 

-|DTn l 7V n^|73IDD JV , 7yDn JllTnD 'iw pUTD IÜDTW 2 
. t = 7s |Do Vi7i|7n VyD n'Vyon Tty nmn n* awn .1 

t^Tiqd yaj7 2*\72 inTiwn oy nQiinoDi ,'|7 din inVity ^y nQ^'j ,B-i A jii'ünf? *nw .3 
nDiyDn .jnTiein tdtd htt TTiyn ,L dtinw oinn itT it nmwi7 nionpn .itdtd 1 ? Tninon 
.A n»3nj7D |n*7iun notyT Tni« Tnj7 nmmDD B n'inpn .Ty 021010 ddddVw D'eiTnD n'NT3 

.D'noT 3D*nn nDi nmnpn qdd 




?A n'inp "7(y it*7 nnty m n30|7 ,n7m B nonp *7ty n'jviiTn nn'nDn onn ,h 
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?A Ji']nj7 l 7w itV nnw in n]ü[7 ^nVm B mnp rvnpn nn'nßn DNn .1 

mnwo n]'Nü nn>nm niv] |n i* ,odnd n]iw ninn^n Vy Vyion “zipwn non .] 

.naon ?|iüm] |iuNin ^in 1 ? m'no ~|dh w DNn .nVim 

.'Nm n"]ejinnN nQ'o ximoD in^iwn :|in] 

m A = 3Kg 
m B = 2Kg 

L = 2m 

.in^iwn tdidd ni']ni7nD nnN *7D npnnD nN Qwn .1 
.ni']nf7n |Q mnDn oinn nin*nDn nN Qwn .n 

□nüD 50 QHiNw ,AB yoityD n^yDü niv] □'Dn]i , 7'i7 125 nnoDW onn nmn n']n[7 .4 

.p^n i]'N AB n^'ODn yof7 .F >ü]]d no nyownn ,DnüD 14 mnm 



:A-d pniDn * 7 iy n'Np^iDD nnnpn Vy “zyion ,F non Vw 1*710 nN inhd Nnn fpan 



n*nv mmnn ,’Dmn n 1 ? nn nr dqdd in n npnvn 





.AB yO(7i il 7m\in non moy (3) 

B m\pu. nDiömV m*y3i ,nni3DD ynV nV'nrm n'3n[7n A mipnnw |in 3 

-AB yo\72 iD'nn niz> mny t\k \kkd ,k ^'vd >d Vyi \\mr\ <d 'zy .n 

.AB yo[7i ^D'nn mrpio r\K awn .a 

rmimn nynn 

DniNU oin ^y mf7nnn |Oj7 iitd nVm N'n n 1 ?'!k nVoiüD Vw 'ioo nDiiy *73'o m'DVnn .5 
*73'D .nnDn VyD h i-Qin P iddd nsyn ?<«n ,K m'Wj7n mi^V no3N ^mpn 1 ? nnnD .L 
.nnirnD nynn ny?OD nVoiODnw ~\d miK nmnwDi ,0 n30f7 n'im imn n* no'DD 
yan i3'N oinn nynnn '3D'n nj7*7nm ,iDODn Vy |yw3 oinn nynnn '^NDwn nj^Vnn 

:DD'3D , 7W D'wnnn im .nDDDD 
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."wnDn jdt nN miiDi ,idddh nnn n* d«dvd idod hdwd 'jw d 'ionn i^nDii 

:'iDon niN^m nnNino ddddVw 
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| T(s) 



yfh (m 2 ) 


.g n'WDinn n'z'DDn miNni h ,L mnn nVoiüDn nnnDn idt dn iyan :H 
.g n'WDinn nV'DDn miNn n* nwn ,mi|7n tvdd onnn'Dw »iD'im rpan niy^DMn .1 

.(g = 10™ invn dm Q'>fn) L oinn yii?< nM *rwn »dV nwn 1 

s" 

iMnow oionej 1 ? iD'Dini ,\\mn «yun nN (D'nDDD d«d“iv h 1 ? 1 ?} 'dq'n |dind loonw .1 

.mi' n nn oinn 'ioon mi?< nN 


niQD 

m 

9-s- ?f'n n:nnn miNn .yiNn hid dqd n'*7DVD n^'DDD d'vdd V'VDn 1 / 'Vi nv3 l 7 1 7n ninn .6 

s 

.yiNn od ^vd Wnn ninn *7W Vi^onn nin n« in*d .n 
■7dd :mniN i(7üi nni' nina Wo d^ ninnn nN mVvnV ü'^n »ddi ipw D'DiNDnoDNn q 
n>nn ninnn n^ixn ,n*iNnn dd m»Ni [op mQDn nn ,Y"wn iitdd D'|7mnDw 

n^wnn yiNn hidd D'pmnoiy *7 dd a = afR nnonn »dV qdin od . 9 ™ -d müf7 

s 

.9^--d nVim n'nn mnnn n^iNn pV^nVxi 

' s 

2?Z 

.n’^s mnv mmnn ,on>n n'? nu>vn Dn nr nQon vfr'x w/i npnvn 
























?(7H^ D'DINünOONn '3WD 'D (1) 

?nnNn üi^nqoNn Vw ni^on 'hd (2) 

■73 ü'nsd] DinwD n|i7D.n rain ui] , 7 DüiDnDi ^iVoDn nnian Vv QnniiD nni 7i?w .3 

M ?<'n Vznn mnn noD .niiWDn ij7i mi|73 nniN Vvd |DTn 

?n 3 nnn n^iNn n'nn nn (l) 

?nT ^od Vv m döV no nsnnn 'vdd ^'VönV oonsei non Vw 131101 iViia nD ( 2 ) 

.M niv^OMi DDmiwn n?< ivon 
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i imn iiunji9 

.in* 7 'D]D onon miyw own | 7 fiynn inr pu N'n mio^n nnwDNn .n .1 
1 2 

,Ax; - v 0 t + -a.t nnD i n W ]r)rny]i ,noio , 7 »ni'nn |non nnzio .2 
.0 N«n n'nVnnnn inn'nni ,g N'n nnon nNiNn 

Ay = v 0 t+igt 2 

h = 0 • t + — gt 2 

— = t 2 




,(0 ,0) (1.2,0.6) nmj7] 'nwn nnn].m = /- Nin «ynn yiD'w jiVa'puj 'ioan 'dV 


:yiD'wn nN iwn]i 


0.6 — 0 -5 

m =-= 0.5s-m 2 

1 . 2-0 


= 0.5 


- = 0.25 


o m 

g = 8 - 
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.8— N>n noiVDD n'WDinn nV'DDn nNiNn 

s 

nV inon non o nnai 'n'w Vin» n^ pni' tdo nnoo wnnvy oiN]i(7"onw mpno ( 1 ) .7 

.n^'D^n ]dt Vy ny'Dwn 

pni' n]Q]7 n'WDin n^D] nNiNn ny no]*7D0 'ioon nN yNO' oiN]i|7"onw m[7no (2) 
g-n o rmi' 'zn] lyiD'ww ,n'^Nm miyn iw i[7 ‘zw ^ Vopn« .fpja 'O'ö Vin' 

= ,yiD'wV 'ioon “zw n]om 


.n^^D nmv rmnnn ( >Dipn n 1 ? n\yyn nn nr nDun di+ü wn npnvn 


<J/y 




.FvVy D'*7viDn ninDn nNi mvin hn oonw] .2 


N 



mg 


N «ynn 'dVi ,mr) nn n^xn idi'zd ,nnoDD n^D] n'VyDn 0 < t < ls |DTn ^idd .h 

: p *7 .=500N 

mg = N 
10m = 500 
m = 50Kg 

.Qiiü'p 50 H'n nnynn noD 

rtn^yD 'dVd Qi'nn iiion nnn]) D']in]n |DTn '\?iq2 n^ynn n^ixn nN iwn] .n 

ls<t<3s (i) 

EF = ma 
N — mg = ma 
600-50-10 = 50a 
100 = 50a 



.nVyD' dVd nDiiQi ,2™ n i n n'^yDn n^wn 


nn rn - npnDD - npn»oa np’n 




3s< t<5s (2) 

SF = ma 
N — mg = ma 
500— 50 *10 = 50a 
0 = 50a 
a = 0 

.nynp nn'nnn n'Vynn .ddn N»n n'Vyjon n^iNn • 

5s<t<6s (3) 

SF = ma 
N — mg = ma 
300 —50-10 = 50a 
-200 = 50a 



.non »d^d ninoi ,4— N»n n^Vynn n^iNn 

s 

6s<t<7s (4) 

SF — ma 
N — mg = ma 
500 —50-10 = 50a 
0 = 50a 
a = 0 

.{nnnm i?0 nyap nn>nm nv: n»7yion .odm N»n n'Vynn n^iNn 


jrr^o mny rmnon pmmn sb hmjvd dh dt noon dVt^ tk/t npmvn 
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riN own} . a = 2^ Vw nyap n^iNm n'riv n'Vynn is < t < 3s |om pnon • 

■ ; . s • 

nnmnn 

'..= :t = 3s [on 

v — v () + a • At 

v = 0+2*2 = 4— 
s 

.nvjQj7 nn«nnn nViy n^vnn 3s < t < 5s |»Tn [7iDn • 

nN nwn] . a = -4^ 7w n^Qj7 n^iNm nViy n'Vynn 5s < t < 6s imn i7iDn • 

S 

:t = 5s |dth nn»n»n 

v — v 0 + a-At 
v — 4-4-1 = 0 
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.V»[7H[7n *7yD DnüD 8 iDito ,imDn nDif7 *7yD dhüd 14 nn^y n'^yon 
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.d'iiüj in^ej nmuiTn nn'nDm nnnnn niTnnn 
D313 ,nni' Vita oimnej 'zdd , v = coR 'D *7» .nni' nVm B mnp Vej n'wpn nn>nDn q 
miK3 nni» n3iiN itt nnniy B n»3ni7 :idd »"ieJDN nnon .nni» n*7m nuipn nn'nnn 

.|DT [73D 

.|iüi»] Vej |iej?on [ 710*7 mmo yn .] 

n*D3 p'N nionp'n p*7 ,n3ii»33 naneJD in ,n*77in nyi3[7 dddn nn»non :i3on 

.0-d n]iej |n'*7v Vyion Vip'ejn noni ,monn 

^pV .»*70Dno]*n non mTi ,T ninmDn Nin nionpnD nnn *73 *7y *7yiDn *7i[7ejn non .7 
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3 r a = 2R b 
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R b = 1.2m 
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:1D»nn D1[7D T\H HXlß) 


W f = —f ■ Ax 

-7,500 = -fimg cos a ■ Ax 
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7,500 = 60,000ja 
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:L yiiNa noi^D n^üiüD "iirnDn |DT n^nDDi 


T = ±T h +±T L = ±' 2 nJ-+±- 2 nJ- 

2 " 2 L 2 g 2 \gv 


T = -^=-+i + n- p 
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- oimi'sn oy iin'n mij7]i a = — Tw yiD'w oy nNi'V Min ^- , 7T| i mwj7n .2 

<Jë ‘ . r 
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Vë 

:'üniN'nn'iüa 1 ? nnyj]i 
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a = 
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= l.0-+ 
0.48-0.08 i 

m 2 


r* 
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- 1 O — 
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:üinn yiiN nn iwn] .b = 0,92s :N»n oi^n nan oy rpan Vw im'nn mij73 • .3 
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7^ nm'nn mif7D .viD'tyn nimu' nV p Vvi ,L"i 'iVn n 7 cpAn yiD'w * 7*^*7 'ioan 'bV ,-r 
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a = ofr = (^) r = -^=-r =—6.65 • 10 6 =0.0352 “ 
l T ! T 86,400 2 s 2 
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.»j7DiN ^vdt vd "i^ mNi ,B mi \7?7 1 \) iw ij7 ~pin 7 n3'D' V3 ^nn. At = 0.4s 



ionD .D'winn "iwd?<dö nnia mn j7iHT ,A nTij73T ^nn Vyj n>vnn nn'nnn iin awn .n 

.DDQiwn nN 

Tia iooiwi ,0 mij73 ovd 7 ,B nTip3 üdVw nmj73n 7 d:i n'ynn nn'non nN Qwn .1 

.OB yoj7T ^nn n^iMn n* n\ *d 7 neiDNDn 
.OB yoj7T n^iMnn 7iu n3iio nNi n77n n* in*d t 
iü"id .D'tnnn nwDNDw nnia mn j7i'Tn ,C nTij73T ^ n'ynn nn'non nM Qwn .t 

.DDQiwnnN 

.C mij73T n^iMnn 7w n3MQ nNi nVTU'nM in*d .n 



rm ivi - np’:nn - npn>on np>n 























































mm n'iVn B nVipuDyn ^nV^'za htt oinn nniwp hdd nnw mVijywD «nw 

omn niDDn .j7 , 7n 'pdin nowD Vy nn]m A nVii7WDi ,nDinnD ünoD'cno 72 

.□'noT TiiNn üy iD'nm VaVmi 
n^ in*d .0.6s "in h 1 ? nDN"Q nyaiD n'iVnn noDm ,nnnDD nDiyDn nN DninyjD .n 

.n D»wm in"i .nowD 1 ? A noDn |q -jiD'nn Dii7D 



K'7\ A nn>nD ,t=0-w ynnw p ^nmVnnn nn«nD nDiyD 1 ? do[ 7 D inN n"i| 7 D 2 

d D'wmn iNinDD ^n^NDty 1.5— 

s 

nnyim i^nDi ,t=0 jDrn ,A nV^wD Vy D'^yDinn ninon Vd ^ei D'nnn loonej a 

.n^NDW 


.rp^D rmy rmnnn pDirn n 1 ? nwvn nn m noon tn^ ik/i npm>n 




.n*7NDW nnynn nya A n^ipejn n^iNn m .a 

ynV 7Vi t=0 Dw ynnn ,|nm l 7w n'N^iDi) B n^wn nn»nn ^ty j7 , nn- c pa iüoiüi .7 

.t = lsec Qtu 

.m |nr friDn nV^n 1 n no:m nyaiD n^ n*7ii7ejnnej innn 

^y nnnm inow ,1.85Kg non Dio'mVNn yv >aa n'j7DiM vaid 0.025Kg monyj y'Yp .4 
iM7 .Vonn Dnon 2.1 [7nnnw i'p |H'3V Th» D»yD oni ,VQn yy]] yOpn .' ( 7dim nown od 

iDDOD^ej D'ejnni 



Min nown 1 ? ‘znn |Q iD’nn onpn .3.2— Vw nn'nnn Tj7a v^id oina yVpn dv ^ian 

s 

iiNn 7M[7 Min Vqd yvn y^^n qw |nm nwn. |x = 0.4 
.Vqi YV3D y'Vnw mM 1 ? 7>n ,Dinaw yVpn oy Vian Vw nDniüinn nn»nnn nN nun .n 

at|v nn in - np’]DD - npn>on np>n 









.■zQDtYVWNinej'^V^vv'^nnn'nDnNQejn q 
.Vqdi yya] yj'Vpnej nyn ,miNej nnDDn nma^n didd n* Qwn .a 
. l 7Qn Vy y'Vn V'yDnej ^pnnn n?< Qwn .7 
?* 7 QH \)'"7\in n^'ya iVnm (nn«) Viani yVpn nDiyD Vy VyDW VVnn r||7nDn mD .n 

n'3imn nyuri 

nVijrejDn noD .'P'din y'DfzV 77inDi nVaVa yn naiyej oin Vy nnnDi n'iVn M n'zipwD .5 
^cq'DdVuj D'wnnn i«n .h = 90cm Nin nDNin VyD n^ipwDn nnni ,2Kg 



. h^TOcm- 1 ? |ü(7 nD^nn “7yD nnnm ,2.5Kg nVi^eJD^ n^wnn nN D'D |l 7n d 

.Y'Dj7n yQ|7 n« Qwn .n 
.□ mnwDi ,h = 55cm Vw nnnV (2.5Kg nnoDW) n^i^wDn nN noejiD 
^nVipejnn yan nD^nn *7yD qid nnu nT'NV .n 
?QiDn nQQ*7 nanyNiV nVi[7HJ»n ynn nnnejn yanD |DT nm inNV .j 
.nD^nn 7yD Q7Dn nnnV nynnn n^wnn n^iNn 7^ nano nNi nVna nN innd .7 

ÜTJD 

,7iND nVna nn'non ,nyna wnid |in n'|7DiN d'|77it 7«jndw 7 yej (1727-1642) |ioiq [7>t"n .6 
|iüi']7 nniy it n7yun .npnm n7if7]7 nunni YiNn nm iqd 'Vayn 7 i7ddi ynn pNn 
7i7D iQ'D nN pi nyxin nin nN ,7'iiNn oy -p'nn nN nnT] .'DViyn n7QDn f7in nN nno7 

.I7Q IQD Y7Nn 

'in 

m 2V nnnnn ,’Dn>n niyvn nn m iqpq tn^’u ik/i npnvn ^SÜ 



,pNn rw pnr 1 ? ww nn'nßn jin ,g " ht'idh mwi R - yinh iiid oim mnn ivan .n 


nynan Vn nirnni '^yn ViVonn ynny <id 

.pNn nn'mo nN inwn q 

?mD-'Vjyo , 7i , 7onn ynnw qd inR pT3i‘7'|7 nnonw p^ poyn '7 w» nmiN nnD t 

?nyT3n pNn nrnnw tv i'nnn 1 ? w jrn nnD .t 
1 *7nni non n^iNn .yTNn titd nN T|7nw no mi'n Vy-nnm DODDnn o'DTinn .n 

. .otd nnin 1 ? wimn n]|7n -|tin n?< Qwn .2-10 5 ^’n nD|7T mynn 

s 



Tin )n - np»3Dn - np>nca itp>n 






8 imn jiunjns 

,mi[7DD i7JDriD ^nn \d ym p^ .'üj'^n ~|D'nn DTj7DD Vns 'düon ~|D'nn mi7D .n .1 
.n^iNm n^'Dj7 jmi' iizmn no Vw it mn nnn' .nni' jüpn # >üD'i7 "iD'n 1 ? ~|Din ~|D'nn 

.ninD D'tym üüiwj .d 



'üüon iD'nn nD nr d^dd .njjnnn *7y n^dd toDn 25 *- 1 ? nvnD n"ü]n n'iiTWD 

JVW 'DDDn ‘~| 1 VJ I 7 ynD 
.niniDn niNMWD nN DinDJi ün'* rmyD *yon nvo .f s =|d s N 
.0 Nin i'^yj D'V^DiDn niniDn didd p^i ,nni]DD |'ny , 7 DDn 

SF = 0 =^>mg sin a = f s = |i s N 
EF y = 0 =>mgcosa= N 

:ITD IT niNIIWDn TiH p'Vm 

mgsina _ |D S N 
mg cos a N 

tana = jLi s 

|X S =tan25° = 0.466 

. 0.466 Nin VddV nity'Dn |'D »üüon ~|iD'nn D 7 i 7 D 

.n>y?Q may nnnnn ,>Dn>n nb nwa nn nr latin nito w/i npnvn 





.*73Dn Vgi nvnnn niNiiwD nN nmDDi ,ninDn o*enn , 7 nun] .a 

XF x = ma :r>mg sm a - f k = ma 
j SF y = 0=>mgcosa = N 
I. M.N 

ptig sin a- (i k 0g cos a = jsfa 
g k g cos a = g sin a - a 

_ gsina-a _ 10- sin38°-3.4 _ 0 
gcosa 10* cos38° 

:B mipo mven wnnw] 

.0.35 Nin Vod^ nwDn |Q > 0 ]>i 7 n "|D'nn D 7 [ 7 D 
QHü'nn nioNDONio noon pw «w ^in« .i 

,|mn f~id vndno n'vnn nn'nD^ iio on‘F^ nnun |op vopo dvnidd nn*nD müm .n .2 
DODrn woDn .x 2 = 2.55m A nnN m\pi\ -0.95m a dd 1 ? mip] :nmp 'nw 'D *7V 

.At = 2- 0.4 = 0.8s Nin nmpin 'nw |Q 




r _ Ax _ 2.55—0.95 _^m 
V At 0.8 s 

.nn'nDn nN ■70^31 ,nDiwn nmpa^ |din iniNo niiynn ^v iiTn] .1 


•(?) 

X(m) 

T(s) 


0 

0 

1.8-0 

0.8-0 

0.95 

0.4 


*nn yn - np>3Dn - npn>Di np>n 


1 

























:H n'voa mü )*n naw yn nniNa ,C nTi|7ia nii'non hn N>m:i .1 

1-0.6 A c m 
v , = .. 0 -0.5— 
c 0.8 s 

:C nTif73i nn p nion aiwn 1 ? noo n yn nn-n 
n'^no nn ^un ttjj iau |orn ptd .nmpan |Q o»ninn 12 w 'zav.pn n'*nn itinV 

; ;i - :Min Vayon 

At = 12 • 0.4 = 4.8s 


:DnoD 0.8 loi'TTw /zaynn ^»nn n'*no N'n rjnn ttjjw iTTn 
^- = 71 • 0.8-2.51m 

■:nn'npV nni' np'no n'Nxm ulnyp'p 


2.51 n m 
v-~r~ = 0.523— 
4.8 s 


:ny\Hnr\ nNawm .n 


v 0.523 

a= R=^r =0343 7 


m 


.n^Dw - V^yon tdtd iiioa 0.343^- wn n^iNnn 


Trn in — np’2DD - nj»raiTip>D 





















:B nVij^yjnn ruiNn iwm (3) 


Ay = 0.72m 
v 0 =0 
t = 0.6s 

^Y-v 0 t + ^-at 2 

0.72 = 0 + ^-a- 0.6 2 
0.72 -0.18a 


A m 
a - 4— 
s 


0-i*) 


a= 2 ® 

4 = M. io 

|i = 0.2 


:aejmi (4) 



.0.2 Nin “jD'nn 0Tj7n 

.nynnn |iio tü ,|'D' iwd 1 ? miD ni^'nn nn ovdh .d 


nn +n - np’wn - npn’oi *np>n 



.dü'D' *7vmd niD'nn nD iwnd dvdh ~\h ,h tvdd idd |nnDn q*7w *7y iiTni d 


mg - 'F = ma 
T+f = ma 


N = mg 
f = jliN 
mg T = ma 
+ 

T+(Ltmg = ma 
mg + jimg = 2ma 
(1+ \i)0g-20SL 

a= 2 g= ^- 10=6 7 



:N«n n^ipwDn n^iNn 


|D*7 ,D'D7if7n d'D'^ddw 'Di»nn 1110*7 73DD nvo 'Di'nn iii'Dn) n^vD^ 'Di'nn |m»dd nnD3 .7 

ly, a = -6 ™ N'n n^iNnm v = l 5— N’n n'n*7nnnn nn'non .(n'^w n^iNnn 

s 0 s 

a -_4lü N»n nsiNnn ni'^yn nn^Vi jvynn nn'^yn 

s 2 





.n>W?a mav rmnnn ,’nn»n iö on nr naon m+:a in/i npm>n 










odV n'ü]>i7n n'niKn jq uiDnV nnty nien:mn:L mnNw nnDDn n«n]Nn niDD .3 

:nnn« n'OD'i7n noiDNn iqV nniuirinn 


AE — — mv 2 — —(m + m)u 2 
2 2 

AE — 0.025 • 390 2 - - • (l .85 + 0.025) • 5.2 2 

2 2 

AE = 1,901.25-25.35= 1,875.9J 


idT^) rinn vinn 'n'w 1 ? nnu Van Vo V’Vn V'yDnw ^non .t 

J = p 2 -P[ = Mu- 0= 1.85-5.2 = 9.62 Kg — 

s 

Nin nimannn "|N ,D":i^'n nmiD nDnvon □ |, 7yiD ddok .0 Nin ^rion «^non .n 

:7IN)0 

At—> 0 

J = F x -At ^0 

iY'o^n VQj 7 nN otynt .n .5 
.n^wnn ^[7emV nnw ■oo'z^n non nnno n^m 

F = kAl 
Mg = k(l -I 0 ) 

:Y'Di7n VQ|7 nM N^DDI D'*] 

[M 2 g = k(l 2 -1 0 ) 

(M^-Mjg^kO.-g 
(2.5-2)-10 = k(0.9 -0.7) 


•n’b>bD mnj) nnnnn ,’mnm n 1 ? nwvn Dn nr iddd di 1 ^ ik/i npnpn 





:H\n Vwon '\m nnpnn jynynn ,h = 55cm Vw nn.u , 7 n^ipwnn n?< oowidwd .2 
A1 = 70-55 = 15cm = 0.15m 

.nyiWDn oa m 

d»'DVO ^in mi'Vyn n^pn nnpa 1 ? monn *7W n^mnnn n^pn mi|7]D pmnn 
:Nin r\DHin l 7\jn 'non nnon p^ .d»iüd'03d 30 ddiVd ,nvnwDn 

I h niax - 55 + 30 = 85cm 

nirnpn |dt n»^nD> nmy n^pn nnij7] >nw ja nyonn nw» .a 


»d mi'Vyn n^pn mij7]2 pV ^p-^Dn »ii'w mip] jiioV tdji Nin n^wnn |iio . i 

-.n^iNnn ^io nM iwm .noD 'd* 72 Nin n^wnn 


a = -cö x 


25 


= g> A = ~r • A = — ■ 0.15 = 1.5 


m 


M 


2.5 


dhd '3D*7 "|ido npii3 pMnw odd) mg i2Dn nD Min p^n VyDiDn i'n'n nDn .n .6 

;jioi'] oun pinn 'DV.CyiNn 


mg = ma 
v 2 

g — a c ~ 

v=VgR 

i^'VV »I0D2 2»*3 .2 

v = > /l0 - 638 • 10*" = 7,990™ 

.n»3W2 o'iüDi^'p 8-2 N»n |2Nn nn»nD 


Trn pn - np>iDn - npn ? £n nip’n 







:m = 1kg |in3 .pNn Vw n'ü]'j7n n'mNn uh nwn] .] 


E k ^jmv 2 = ^mgR = ^l -10 -6.38-10 6 = 31.9-10 6 J 

. 31.9 • 10 6 J N>n l 7i , 7DD l 7 pNn nN DüDn^ 'id ne/mn n'ni^n 

:nn'nnn «p^n ^ynn ^R'n^ niiwn iunDn |dt n?< ^wn] .i 


^ 271R 2n • 6.38 • 10 6 , 

T = — =- Y~99() --5017s = 83.6 min 


.nij7i 83.6 nvo;i , 7 nrnn pNn 
:nvQf7 n^iNnn nynn nnonn 'DV .n 

V 2 — V 2 

Ax = — 7 ~— 

2a 

A 7,990 2 -O 2 
2 - 2-10 
Ax = 159.5m 

.□hüd 160-d qiinw n]j7 Bim Vyn-nnin 1 ? 


.n’^o mov nnnnn an nr noon ni^x in/i npnyn 


g'fO 




6-1 niVNWh I» ny 



g = 10— n»wDinn n'nDin nsiNnw «d 1 ? iMin n 

s • 

.nQon ?yf7ij7iimn ei«nn »nn .1 
.nQon Tn’ooVN nn**n nien:mnn DNn 1 
,h nnnn nN aern .1 
.naon ? t = 2.2s |D,n wmnn no .n 




TTH fn - nplDJD - np’T’03 Tlp’» 


1 





iwdnw nim T\\"?\\j\D'ß ninDiD mv(7n 11 m .rtifj-x dqd "|hdh üinn myj? 1 ? "Qinn »i^n *70 .2 

□7j7D ,m n^ip^D *7D noD ,M 0 m^ipwDn Vzd myjpn non ,M 2 ^on non .^on pQyn^ 
.ninor n^am oinn nionn .ja Nin in'ziwV mypn |q CüD'pni 'üoon) ~]\ynr\ 



nn'nDn yn 1 ? nV'nno N»m ,nmv»Dn nN ümnwD ^on Vn mv[7nD m^iptuyD n dq'dvjd 

.n^i no^m 

\n ddd n]üf7 ,(nfrij7tyDn ov) Von l 7p\üßß n^m m zl^dh oinn 'zw nin'nnn DNn .n 

.ij7D] lü niiw 

.nonvDn n^iNn t\n Mj , M 0 , n, m, [i ,g niy^DJO iVQn .1 

,17 nD7VDD'ID'] iy^Q V^i qdv 

M 0 =2Kg 
M t = 0.5Kg 
m = 0.2Kg 




.rp^’^D mny rmnnn ,’mpn n\yj>n nn nr mon m 1 ?^ wr npnvn 


mm 



riN iVn'pi ,n - nnyiriü ni^ipejDn iddd Vu n'^iiDD nDnvon miNn nN i77n on 

:D3'3D l 7yj cpan 



?*p;in yiD'ei n'^^'T'Dn nivnwnn nn .a 
.ja - ;n , 7iej , 7 mvj7n |'i iD'nn Dipn nx »pan niTVJD in^d .1 
?'[7DiNn *i»Nn dv «rnn im'nn mip'a ^ty n'^'T'Dn nivßwnn nn .n 


m»nn .»pdin nown *7y iw ipm nyQj7 nn'nm m'D» nyi W n^wDw 'om'D yv ra>n .3 

.n D»enn ini .nn'nn VjveJDD n'^nn i^uej ,F yQj7 'j7DiN np'VyiD 
.nowD 1 ? nD»nn |Q iD'nn Dij7D nN in^d .n 



h D'ynn 




*» 


mn rn - np>:on - npn’01 rip’o 















iyan .3 D'win int .(7din , 7 rvorv 53 . 13 ° jviio nownn jin d'od ^on mj7on .3 
.noewn nVyoD nyoj7 jin»noD nvnn nN von 1 ? *73 wmn non nN W nivNONa 



a D'win 


'jy mw nynf 7 mvnm nvnn nN yon 1 ? no wmn nbn nN W niyNONn iyan .3 
D'enn ini .pdin *7 n>on' 53 . 13 ° Vw n'im Vvid nonwD »j 7 DiN noidw 



a o'wnn 


nj'D' nyQj 7 nivnm nvnn nN vonV »73 '^D'VDn non ejma niw x n'iun nN innd .7 

.(nn^3n nvnnn fcnpDnn nnna nr n'yon 'wi[7n nD7) 



3 D'U7n 


.rn>l?o mov nnnon ,»Dn>n Nb my)>p nn ht nacn w/i npnvn 






niVipwnnD r\m Vd Vvy no»n .dhod 2 ddinw oma nmei|7i u'7 ir nipm mVijyem «nw .4 
nwno nMiTi A mipiV niVipwon nn o»o'on O mipn nnooi n»N*D3 niVi^wDn .m K*n 

n»yn nnxyi niVijvWDn . 4 — M'n O nnpn nioVin jmüD niVipwon nn<nD .ommyni ,0 

s 

:QDODVvy Q'vyinD imi .non ^nn B mip)! 



.oin n noDDi iD'nn ninon inVvn.n 
,0 nvynDn n*iir nN iiwn h 
.B m\pn msnn nwnDn n'iir n« in^d .d 
. 0 mijyn nin'non bn m niy^DKD ivm .a 

.B mij7n nm'nnn n* m mv^DNii ivjnn .1 
npno DVD.i omnvyDi ,0 nvynD min A mi|73V niVi^vynn jin dddq dvd d'O'dd .n 
nVim n»nn B mij73n myon niynDn n»m ONn .O mi[73i pi»m minnnn nVipwon 

.i|7D3 ?nV nnyj mini'n30(7 q d'vdd on^^Diy itd nni 1 
. wht\ü D'enn iD'oin .nfmow nVi] 7 iyDn Vui ViVoDn m'w romHn .1 


tm 111 - np’ 33 n * npmöa np’n 







n'iimn nynn 


ai«nn |iion iwnd ,noiw9 nniDnn nvnm yin nu inn'nn nN lNnD □dod'zw «yun .5 

.nj'ß' Nin DipDn tn 'zvy 



miQ n j, 7NDwn niij7]9 jnynn mia nnn'n n7ii7n nnd] ^un t = 0 ym DNn .n 

.1 jVDD ?mnN niii7]o in ^pwDn 'ii»w mij7]i jnvim 

? t = 0 ym n«n nnw mipjV miUNiV nun irn 'tvo .2 
.ninnn nn'in nN <nian 'D^ innd n 
.mnnn nyiwD nN Qwn .1 
. 0 < t < 1.5s jDin j7iD2 'j7DiNn l'^n iq 1 ? ^i^n |Q NiVon nown nN innd .n 


miv nnnnn ,oia»n h 1 ? niovn nn nr iQun tnb’ü ih/i npnyn 









ni'HD 


niynDn .mi'mn mynon ^id 'Nraw nD'zn 0010 .6 
'Nnnw nN D'D'i7Dn ,D']Oj7 mj7 yiVnn nmwy 
.iVu mQDn mw nyDwnn,nn'j7n n'^yD nynno 
IR- 1 ? 1.5R |Q nymwD ,B nyno ,niynon nn* 
□'üim ik“i .'?<naw 01 m RnwNO 'Nnnö toidd 

iDO'DD^W 

j7mDn dnd idiVo ?mN 'ido ny: nyoon DNn .n 
? yioj7 ~\h\di nyoon doiw D'j7?n |Q 

oni' moj 7 in niiw ,oni' n^m nyoon Vw »DODn nj7Vno nij7n »j^i^n nn*nD o?<n .0 

?ni^»nn npVno mj7n 'pi^n nn'nDnD 

.g = 10.5— M»n 'Mnow od Vy n'WDinn n^'DDn n^iNn .a 

s 

?nyoon 'D'mn p^no y:n mj7 piVn insiNn »dd (l) 

?nyoon 'Di^'nn j^^no yin mj7 jziVn *7ej m^iNn >nD (2) 

.inN DDTDnDi ynD^ D'j70T] ^nrt m qd D'onj7 1 'nw ,noD 'iiw mj7 »^n ow .t 

:]IT'Dn Oj7y DNn 

iD'pfrnn nn'nnn mnwn ( 1 ) 

^D^i^nn 'iw n^iNnn n:nwn ( 2 ) 

?>Nnow on^y ^'yDDW no'oon mo nanw (3) 




Trn rn - np’jnn - npn’bn rip’n 
















rniNnwion n?< nnDD 


(M, +nm)g - T = (M, +nm)a 
+ 

T-ji(M 0 -nm)g = (M 0 -nm)a 

rniNiiwn ■Qmi d'nh 

(M, +nm)g-|i(M 0 -nm)g = (M 0 -nm)a + (M t +nm)a 
M,g + nmg - |iM 0 g + jLtnmg = M 0 a + M,a 
(M, - jlM 0 )g + (1 + ji)nmg = (M 0 + M t )a 

(M, ~M-M 0 )g + (l + |i)mgn 
(M 0 +M,) 


.nDnynn n^iNn nN 

.□naynw n'zijyiyD nNiNm 'n'wn N'n yiD'wn niynwn n 
y = Ax Vw mna n “7iy n'N[7iiDD n'zn'pej nn\wm nN ninoi ,nN3'*7 Nin 'panw |iion .7 

+ B 

.a = An + B IN 

(l + n)mg 
(M 0 +M,) g (M 0 +M,) 

:Nin «qmn Vw yiD'ejnw |ndd 

(1 + H)mg 
(M 0 +M,) 

(0, -2) - nmnn ipn niiif73 'nwn im: r'ionn niNNinn ^opniow yiD'wn nN nndi 

iViD'wn nii'n'^ 2*7 ü'w^ .(5,4)-i 

A- 4 ~(~ 2 ) = 6 -i 2™. 

A 5-0.5 12 s 2 


.n+^3 miy rmnnn n 1 ? niyvn on nr iodq tn+s in/i npnyn 



my(7n |Q iiD>nn mpn jin nnddi /io'di Viiynnej nrV nwinnn vio'wn n?< nnw: 

:jn , 7ny , 7 

, ? ... (1 + R)mg 
(Mg + Mj) 

(I-h)-0.2-10 
(2 + 0.5) 

3 = (l + |x)-2 
1.5 = (l + |X.) 

|Li = 0.5 

n o ,nwmn n'Vno'D nonn n?< ni^punn idod N'n n'V'T'Dn nivnwnn .n 

nn'nnn vnn noivnnw no wmn niVipunn oddd in ,vid , 7 V'nnn 1 ; nDivoV Dm'7 
,'mnn «ooon no'nn no 1 ? miw n'nn oini nin'nion jnow ni^^ejnn odod m ,nvii|7 


.□'O'n noivni nimo D'vyon oooejD .n 


n ,l 7y D'^viDn ninion diod |iom ^vy |ivyNon pinn ,nvQf7 nio'nm nyj no«nn 



nnu 

EF y = 0=>N = W 
< f = fxN 

SF =0=>F = f = iw 
,2 

^W = nW 
fi = 0.5 

.0.5 Nin "jio'nn difd 




.3 


1 


nn jn - np»»n - npn’oa mp’n- 



*7y □ nom nDivio |iioi oina 1 ? owdn ninnn Di/m .on^ nDiyni ninio D’wnn oanw] .d 
nymND mN mo j7n onmV piD 1 ? yin; w nyDiwnn on^n nonym ,nmon «d 


.nimon 



pinn 'd^ pV ,nyaj7 nn'nno ny] ny nn |no da 
ninon ddd nN miw] jiom jiwNin 


XF y = 0 => N = Wcos53.13° 

< SF X = 0 => F = f + W -sin 53.13° 
f = jaN 

F = jiWcos 53.13°+ W'sin53.13° 

F = 0.5Wcos53.13° +W’sin53.13°= 0.3W + 0.8W 
F = I.IW 


.1.1 W Nin m m,7m (umn nion 





.n^+ö tnny miJiön ,»3ia>n k 1 ? tovd nn m noon mb-’x wi npnyn 







2F -0 ==>N+Fsin53.13° = W 
< SF x =0 =>Fcos53.13°-f 
f == (LlN 

N W-Fsin53.13° 

F cos53.13 6 = ji( W - F sin 53.13 °) = |iW - pF sin 53.13° 

0.61'= 0.5W-0.5 • 0.8F 
F = 0.5W 

.0.5W Nin nr m|7 di wmn niDn 
:x riMirn ov Diipn Tyoity i^nnn Vy nitn3 .i 


Fcosx = |Li(W- Fsinx) =[iW- JuiFsinx 
F (cosx+ (Lisinx) = llW 

F J_ 

cosx+jxsinx 


t\h mnü]i «loan t\h nim .»“zd'ofd n«n' naDm 'ioan iwhd ^m'io n«n« F non 

:0-*7 nnnan 

(cosx+(asinx) =-sinx + |icosx = 0 

jicosx = sinx 
= tan x 
0.5 = tanx 
x = 26.56° 

.'ioa 1 ? did'dfo mi|7a Vapnn pN ,mnn noDw n\i\\J2 i'Na dn 
.na'jin mn tiv'T'V .26.56° N<n 'Vdd'd Nin wmn non nDU n»iim 



mn m- ntrco» - np»mT»p»D 



:rm:iNn ino«w f7in «d ^ O |Q h nnnn enDn dk 


i^fv 2 = >rfgh 


2g 


= h 


h = 


2 - 10 


= 0 . 8 m 


:ADE n'iun nw» fy’ziwnn pqji3 


DE = 2-0.8 = 1.2m 


Q DE 1.2 A ^ 
cos 0 = = —- = 0.6 

AE 2 


0=53.1° 


.0=53.1° N'n ne/HDnn'iir 

miim nwnDn jimit p 'i ,non miNo niN^D] B-i A nmpon ,n';mNn iid'w E |n ' D Vy 

.A-o n'iiTV niiw B 


.jvb’ba m3)> nimnn ,on»n Kb niyyn nn nr nQon di^>s ik/i npnpn 






.0 mipDi n‘7if7iinc>n ^y D ,l 7VDnon ninon D'wnn nN üüiun .2 



nNMWD n* omD] .E nTDiow n'VayD nynm nVn ,mDnn dndd dnnd] n*7 nV^WDn 

:nin'nDn nN NND3I nynnn 


XF — 2m • a 


T-2mg = 2m • 



f 2 ^ 

f 

T = 2m 


= 2m 

V 7 

V 



= 36m 


jii'DD .'^mn i'N 1 ? nynnn nNiiwD nN DinD] 'VNmn tndi ninDn D'wnn 'D ^y .1 

•D"i7nD ,0 N'n n*7ii7WDn nn'nD Bmi[7nw 



EF, 


2mv ? 

R 



T -2mgcosö = 0 
T = 2m-10 'COs53,l° = 12m 


.12m N<n nin'non 


nn fn - np>nn ~ npn’£n Tip’n 







.noion 'iVn h *7 h nnnn o ,mnwn ^ nr nnpmnuiTn 


~ 0v 2 = jmfgh 


2g 


= h 


h 2*10 °' 8m 


:n p i7DiN ni7~in npnne; m nonn o jv^imD. nmn ViVoon niiN 



N-n -p -inn nn'.nnn .n*j7n nni^D nnm Nin pV moDNnn nnn nnm» t = 0 ym 
irtoDun mmn nndd nnn t = 0 yraw |ndd ma'p' vn^ V'nnD ^nn odiVd ,nQi*n 

.inynnVunnio 

ym miQ n'^NDem mij?] 1 ? nnni,t = 1.5s ym n'zNDty iim 1 ? “ 7 'nnD ^nn ,*pjm 'dV 

. t = 3s 

:mnnn nnnn nN Dwn] .nmu wi^ö Nin niTnDn [dt mnjin' dV 

f = 7 = 1 = o.333Hz 
T 3 


•n»^9 ni 2 )> nnnDn t »3u»n f6'n\yyn nn nr nsron in/i npnyn 






:niniyDn t\h niym. v raax = 0.4— N>n c |ian Vw irainn nn'non .'inan 'd 1 ? .t 


V m a x= uA = 2ltf - A 

A —Laa.— 0 4 ^ 3 

2itf » 1 5ir 

2ir-- 
3 


0.191m 


:n*ntyDn □ >i dvd idiVd .n^|7n nnif73 mw |Q «qnn nny w pnynn ?<in Ni^Dn nown .n 

.2A = 0.382m 


n^D^ 'w^wn j7inn «dV ."frDjr 'pinV DNnnn niDDn ya nyioa mf7 piVn n 
ny] nyion p 1 ; ,doiw nunD ooo lyo' 'NmüD doiw D'(7mm d'n^ddw D'pi^n 

.Tn« 



XF = ma 


GMmr 




-lioio *Dön f7inn 'dV o 


nn'nnn p^ pni' n]üj7 nn'non nni' Vm ViVoon oimyj Vdd 'ioan 'dV 

.mi> n*7m'DODn ^nn 

:?<in noiVo OD Vy n'WDinn nV'D^n miNn 1 ? 'iü'in .3 




GM 

R 2 


:|ioi'] Vej own f7inn «d^ 



.6 




rrn pn - np’3D» - np’ron mp’Q 



EF = ma 


GMitf 


= irTa 


a = 


GM 


[73 r = 1.5RnejND nNiNnV 'ioan (l) 


GM _ GM _ GM 1 10.5 4fi7 m 

' r 2 (1.5R) 2 2.25R 2 2.25 g “ 2.25 s 2 

: l 72.\72 r = 2R IWND HNINn 1 ? 'IOQH 'D^ (2) 

_ GM _ GM _ GM 1 10.5 

r 2 (2R) 2 4R 2 4 gsa£ 4 Z '° Z:) S 2 


n* 7 nn»non pV ,nn'nnn mwnn nnNnoNn nonn ,D'nTi(7n D'D'^on o'NTidJ 'dd (l) 

.nDnwn 

n* 7 n^iNnn p^ ,n^iNnn DiwnD nn^no^n nonn ,D'mif7n D'D'yon d'ntw 'dd (2) 

.n^nwn 

.Vddi' i^td p^7 ^nonV tw ona Vvio nTQin nn (3) 


mav nrmnn mmn nwv» nn nr naün m < 7>2r in/i npm>n 




io |mn 


6-1 'ji i*7Nwn |D wiVw *7y nv 


n^yD '0*73,8— *7^ nn'nßn pN npnra |m \tuki .7.2m *7 w ninD t = 0 jDOTiniyjD nm .1 

S 

:D«ejnn int nnD^ nnnD i7i»T3 ,no>nn *7y w A nTif7]D 


?TiTon n* p^n einon nnnm'Noi mn .n 
, n*7yD »o*7D Qi'nn miow iDyi^nN iyni7 D'Nin D'O'yon 

.nONTT m'WNTI 


g m nn'no nNi nnon nn'no nN nnN ü'tn noTyDH idotu .n 

v s .nwnon y]T*7 tmi ni7'TTn vmo ,|orn Vej n'N^jioD pNn 

A u u 

?TiToni pNn Vvy ni'n'non |Vtio iiw» yn nT'NT .a 
D*]7TIT |DT iniNT .nONT*7 VQ^D |II'D3 5 ™ niTnDl TITOn nN D'i7TIT ^013 m^DT .T 
pNn nN ^ittV u' A nTipino pmo nT'ND .nVyo '0*73, 8 y * 7 w nn'nDT |TNn nN oiw 

?TITDT y^onyj 'T3 



TTivin - np’DDD - npT’on np’n 



nnoDW n^ipujn 1 ? vhjrx -yn oinn mnyj7 n'*7VJnn .dtn otnd “7V n'Vvm -jim imv nva .2 
oinn |Q iD'nn /60Kg N'n nDimw D'OTNnni nvin VVd n'Vyion non ,40Kg 
n*m .n^'v^ noinV npnnn n^ipwnn inymn iVwn .ü'noT ü'oinm nVa^n nionm 

.500N onin D'OTNnn nT 
. Tj ,T 2 ni'in'nnn nN in^d .h 
:no^nn 1110*7 mnV D'V'nnn noimej nvnn dv n'Vvnm ^nV'vm n* ünniyn 

.n'Vynn mwn nN irnyn .2 
?T 2 oinn nin'nnn ii'w Vn nV'VDn nnnu nQ|7vn nnn 2 
?nD*m Vn nvnnn tVnm D'OT^nn ümn nn .1 



.n’b^D rrnv nnnnn ,’ 313 ’n n^> nun>n nn nr nQon in/i npnvn 


2to 



20m IDI'THy J7HND nilVn |7Dy i 7?fr* .3 
.nyiij 7 Ji'rmiT Jin'nni iunoD 
nn?o mwi'n ,50Kg nnoDW my] 
n'^y V'yDDW niDnw n]>niD ,ni'inj7n 
.iii'on iVnDi nin^D n']nj 7 n iwid 
*7'yD dw ^Dn nDD F nDn nM in]] 
.myn Vy iwion 
nwi'7W OODIOD DD*]D , 7W D'Wim 
l^nDi n']nj7n nN*D] omei dqsd 

,nynnn 

nM F c ,F b ,F a -i |DD] .A ,B,C 
.D]N nüip Vy B , A .nDMnninrnDn 
.'(7DIK 10IJ7 'iy - C 
mnüJD myin miNn DNn .n 
.n'ion ?iQ'on iVnbi nVun 
.l[7D] ?ini* ‘7113 ,F b in F a ,no nT'7< .1 

n']ii| 7 n , 7 W n*i7'WDn mi'nDn n* in^d .20N Nin ,F b -i F Â ,ninpn ow |'i wiD.in ,a 

.iQ'on i^nDi 

?i *7 nmy in ddd jof ,my]n ^wdd Vm F c non iiyn o?<n ,C i^di .7 


i*m pn - np'3Dn - npn»Di npm 



i 



,m 2 = 2Kg nnoDWTionf 7 Vy, v 0 =4— nn>nßny] m^O.SKg moDunT'zDnnD .4 

s 

.n']T u hVnwd ~|D'nn .'h D'wtji in~i ,'|7din noeno dd nnnDD mNnn 
Nin n'VN v»dd inDnwDW p ^vd »d'zd nmnn nDf7V>nD nonj7n Vu n'VNDun pnn 

.n'zNDw vn“7 n'j'nnD nonpn idd nN>finDi »nnnV ddod 



'n D'yjin 


:D D'wnn int .nonpn Jin'nD'z nnnwD mn'nD ,'mDn nniaV y»ao nnDn qw yro 



Q D'mn 

TnVNDw Y'NnV nonf? 1 ? dta nD nT'N .h 
.niTDm nonpn Ve; nDniwDn nn'non n* awn .2 
.mVnnnn imn Vvd ,v«]d TiTDn i'Vnü aion naian jin nwn 2 


.n^^D mav nnnnn ,’Dinn Kb ntypn nn nr noon oib’u tN/r npnyn 







mi /n^nnnn iDij7D , 7 nn uiDniy nnN 1 ? ,inDm nnnj7n Vvy ni'n'nnn dn Qwn n 

/j D'enn 



'a D'wm 

n'iimn nyun 

monvy Vd Y^Rn Vy nVn Nin .ni^vyDi didv y*D\7 nm:n ^vy niTnnn idt dn ttotdVii .5 
niTnnn |»t nN nm ,m = 0.25Kg N>n |nn nnN *7D noDvy niV^vyD iddd l 7o t 7 n'Din ,M Q 
niNNin qdod^ .mViiTvyDn dddd ^ty n'Nj7TiD3 niTnDn idt yon *7vy r \n ddiw T'D^nn 

: 1 lo’nn 



■nn p"i - np>3Dn - np’PDn np’n 










.y'D pn VQ|7 jin imiyn inndi vid'w hn Q^n .n 
? 03Nn 7«*n ov ^pan 'zw iiri'nn mipj *7w n (, 7i7'T'9n niyDWDn 'no .0 

.pnn Von non n* *}iin »dV innd .a 
n30f7 nnnnn nvnwD nw?o niTnDn |dt dn TDVnn ttd iV»n ^10 «o'w Vn n»n QNn .7 

.naon ?nni« 

?ni'n »3D Vy 'ioon nN 7'DVnn y*»3 iV»n ^pn »o'w Vn n>n DNn .n 


maD 


i7n"iD7 »VayD ViVdd^ yj m inoDw ["iiV .M N'n Y~iNn TiD noDi ,R Nin ytNn miD oi'in .6 
•Y7Nn im *7^ m'DDiDONn nm^nn n* noT3 it nVNen .Y7Nn iitd tdidd r = 1.25R 
:N»n piVn *7ei n'OD'pn nmiMnw iNini |»n^n nn»nD nN ivan .n 

i; GMm 

E. =- 

k 2.5R 

.Y7Nn 7173 tdtdd r = 1.25R (7mD3 n'WDinn nV'D^n n^iNn nN own .3 

.Vid« 1 ? Vnm /nejVD nn'OD (Y7Nn ino 1 ? n»on') i'üiVnV yno 1 ? 7Nyj |'»n , 7n 

n^iNn g-i R niy*DN3 03n3iwn nN iyan ?Y7Nn 7173 «3D3 y^D" Nin nn'nD it»n 3 .2 

•Y7Nn 7173 »3D Vy n'WDinn nV»D3n 

:nNin ^773 n*7'D3n Vw |DTn “jWD nN 3ö»n TDVn .7 

At= Av = v-0 
a a 

>D3 n'^Dinn nV'D^n miNn nNi Y7Nn 7173 odd ny»3Dn nn»nD nN »iü'33 3an Nin 
3w»nw Y7ynD Vm niN'*D3 nV'D3n Vw |DTn "|wd ono /a-i '3 o>D'yo 3 awinw 

.ij7D3 ?iV nnej in ,7m» |ü|7,7'DVnn 


.n^Q m_D> rmnnn ,mpn h> n\ypn on nr naon nr^’U rs/r npnvn 


jii'i 






i o imn Jinn/ia 

■p ,y riN yip] .|»rn *7W n'^piiDD nnDni p?<n *7W oipnn niNiiw» nN nmD3 .1 

; 'ii'nn miow 

1 2 

y = y 0 + v 0 t+—at nnonn wonw] .nD^in m'UMni nVyn 'd^d 

:UlDn (1 

y 3 = 7.2 + O’t + 10) t 2 

Yi = 7.2-5t 2 

:pNn (2 

y 2 = 0 + 8t + ^(-10)t 2 
y 2 = 8t — 5 t 2 

»nw |q nnw] p^7 ,|dt miMni di|7d mi>a d'n*D] ü'Dnn my nwnDn |«n 

y 3 =y 2 ,ni'^i73iDn 

7.2-5t 2 = 8t — 5t 2 
7.2 = 8t 
t = 0.9s 

y t =y 2 =3.15m 

.□noD 3.15 *7w nnm niow 0.9 nn^ miDn n* wuDn pxn 



.t == 0.4s |do miw rtn'nDn , 7 idw niNiV iüdn ^ian *d *7V i 

mwnej 'dd n'n> nw’tQn |dt p*7 .«n'w \*k y T>n nynnn nt'niD p*7 ,n'j7DiN npnT it .1 
_ m 

5y 'iw n^Q|7 n*j7DiN nii'nDi nvD' ihdh v\v nT |dt [7idi .t = 0.9s idiVd ,K TVDl 

miy Ninw yDiNn j7niDn nM iwnt 

Ax = v 0 t == 5- 0.9 = 4.5m 

.A mij7]D d'idd 4.5 nj7nnDn mij7DD p?<n n?< [ 7111*7 w 


iy]n *7*713 ,n'*7yDn noD nx iddd .n*7]*7an *791 n'*79Dn *79 D'*79iDn mniDn 'D'enm pun] .2 

.M-n mimw *7j7WDm 

:p*7 SF = 0 idi*7d ,niDnn i*di n^D] (mim *7j7WDm i9tn * 7 * 70 ) n'*79Dn .k 




1 


Tin yn - npmrn - npn’Qi “np’n 



i D'enn n* *)*o\i\ m-n n'zipwDn non nN |no 3 3 
:nynnn niNiiwD nN nmD3 

fMg-i; = Ma 
[ Tj - mg = ma 

600-T, = 60a 
T, - 400 = 40a 


^apnD niNiiwon jnnDD 


Tj = 480N 

T 2 = 2Tj = 960N : nn 3 nwn nin'nDn 
.nvin noD nN n^'nn xxm 

m 2 g = 500 
m 2 = 50Kg 

pani. \ ,l 7y nyan *7 'vddw N »Vonnn non n?< h 1 7k ypwnn nN omiD d 3 »n D'oiNDn 

> id ! 72 . nm 

m 2 g-N = m 2 a 
50*10-N = 50-2 
N = 400N 




.3 

.1 



,n>W>D may rmrmn ,>Dn>n k 1 ? nu>yn on nr nDun d^>2 ik/i npn>>n 









no Vw *7i(7ejn nihi ,[7]vn VaVan TDnn 1 ? Nin 'VüDno^n non ;nino D'win ^ny] 

:ooniww 'dd mio ,F C nnm nmDn 

C~) r? • 

k F c -sina=mg 

\ A ■ T, nig 

V \ F c = —— > mg 

a X_, \ c sina 



,m\j]n *7 fwdd ini' *7n] F nDn 


.nonpn inDn ^yDDej , ,l 7D~ii]n non Nin n^NDW y'nn 1 ? mnp 1 ? D-nej nnn .n .4 
in"i -Y'NnV nonF^ onuei n*7NDei nm ei' nr noV ^n'VNDwn pnn Vy y] "inDneo 

iDDOD^yj D'ennD 



p^7 ,('j7DiNn i'^n) x-n “i'^n D'oi^'n nmo d ,s 7}jid h*7 nonpm i mn ^ej nDiyon ^y 

.iDej] nr i'^n y]nn 

^n'oo^D niej]]nni idd) pV ."iDej] x-n y]nn .d 

m iV 0 =(m,+m 2 )u 
0.5-4 = (0.5 + 2)u 


u = 0.8— 


.D’Wa rmv rmnnn n 1 ? myvn nn nr naon tnb’iä in/i npnyn 



.0.8— N'n inDni n'Dnpn nDniwnn nn’nnn 

s 

:p*7 ."i’^nna nniovyi n'iDßn n’a"n«n .] 

11 

2 m i v o 2 = + m 2j u2 + m lë h 

i-0.5-4 2 =i-(0.5 + 2)-0.8 2 +0.5-10h 

4 = 0.8 + 5h 
h = 0.64m 

.'n^nnnn mn Von DnüD'üao 64 am ratâ imn 

iDii 7 ü , 7 nn inDnw in^ mnnpn nn'nn - u 0 nNi inDn rin’nü - nN iwn3 .1 

,DnüiiiD x-n Tffl (nnnj7i iiid) nDivnon V^on vnnm nnoDn n’rrwn ’n^nnnn 

r^nVNüw ai’nn 11100 inaD) p 1 ? 

m i V o= m i U l+ m 2 U 2 ( 1 ) 

0.5*4 = 0.511^ + 2-u 2 

u i — 4 —4 u 2 

:n*7nnn2 nonyün *7W n’ü]’j7n n'mNV nuw ^ioo non^Dn '7\u n»ü]'i7n nn~i]Kn 

| m i v o 2 = ^ m i u i 2 + | m 2 u 2 2 (2) 

I.0.5*4 2 =-*0.5u 1 2 + -*2*u 2 2 
2 .2 1 2 2 

4 = 0.25^^ + u 2 2 
16 = Uj 2 +4u 2 2 

:niNiiwDn noiyn t\h imD] 

16^(4 — 4u 7 ) 2 +4u 2 2 
16 = 16 — 32u 2 + 16u 2 + 4u ? 

0 = 20u 2 2 - 32u 2 

ttd .yn - np>nG - np’pon np»n 





nn»nD nN u - ] .6— innsn .n^nnnn nDnynn 2 *d m i*»»D u 2 = 0 jnnDn 

s 

^ioa miDn nn»nio n^ D] nsd]i ,(i )-2 2 '*] .hidzl nnnpn 
Uj = 4 - 4 u 2 = 4 -4 -1.6 = -2.4— 


1.6— nn n n nnnpn nn'nDi .n]'D» 2.4— nn'nnn »nVnnnn idi^d^ nrn “inon 

s s 

.n*7NDW 


m 


mrv>i m l 7i7 nna 'i 'vyo nN ninD^ owdn ,mDW3 n»]DDn n'niNnw |iiod :myn 

:n»2DD in n'oo^N niwnnn 1 ? nnonn 


_ V B “ ~( U A — U B ) 


(0,0.l) (4.4,1.2) :nDJDn nmj73'nw »DVyiD^wn nN iwm .h .5 
1 .2-0.1 


4.4-0 


— 0.25 s' 


:N»n Dim ni2i(7eJD n Dy 2on noon 

M — nm + M 0 

noiDin nynm nrnDn |D7 nnon2 2 '^] p2 .doiwd noimn nynn ny^nD noiyDn 

nirnDn jdt ya»i nN yi]i ,noiwD 


T = 2 .J^±Mo 


t 2 _^2 nm + M n 
k 

—2 4Tt 2 m 4 tc 2 M 
1 — -—-n + — 


0 


.n>W?D miv nnnttn ,>Di3’n n 1 ? n\yyn nn nr nooD aib>* ik/i npnyn 





,'iD'n ^Dpnnw viD'w 1 / »oniNmn yiD'wn jim mien. ivjid'ww iw ij 7 , 7 iy nnon oVn'p 


4'K 2 m 


= 0.25 


:y»Dj7n VQj7 riN nwnai 


4iG *0.25 = 0.25k 
N 

k = 39.5— 
m 


riDnvon Vw mTnon jm vqh N»n (0 ,0.1) »DDNn m*n dv ^urnn mij7] mvowDn q 

.j7Q *7on “iwnd 

:D»Diij7n D'D'von »dV [7'in ^on nöD nN iwnD d 


T 2 4ttM 0 


0.1 = 


4ir 2 M, 


M 0 = O.lKg 

n]0[7 nnnnn nviWD iwnd mrnDn idt dn TD^nn iid i^'n 'D»w mn .1 

.nVTÜDD 'l^n D'N llTDDn jDT 'D ,mi' 
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rmy rmnnn ,oinn n 1 ? n\yyn tin nr noun tn 1 ?^ in/i npnyn 
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.nn'n'n nN n"^i ,YT^n vid'w n?x Qwn .t 
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.0 N>n in^iNni ,0 Nin oiN]nooNn ^v ^viDn 7iDn nn (1) 

.0 N'n imiNni ,0 -d n]iw oimnooNn ^v ^visn 7iDn nn (2) 
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t\k nwm ,( 0 . 35 , 3 . 5111 ) (0.5s,8m) ,t = O^s-V noiDon ^pano nnij73 'nw 'D^ (2) 
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inyi) nn'nnn 'U'iy nN 3N»n ,'[7DiNn n'Nn jaV <+i]n |Q NiVin nown .nnt Y'0[7n 



.rp+^Q rrav nnnnn ,’QU>n n 1 ? n\yvn Dn nr qqdo w/i npnpn 









:yinn ni73 »3D Vvd h nman t\h khü) 
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l T J 
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.do'jd^w D'w-mDL m .V^von oinnD Vm 9 *idd oim n*79D noD'^Nn ynn N»n 

27iv yiNn nno nD[7n |dt n^Dp 'w^wn |7inn »d 1 / 
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6-1 mVNwn |d uiVw l 7 y ny 

,Dn>n mj7 dd oiodh nN eJiODV o n o , 7 nwDNV imonw ,mj7 »oioon |j7no nih ü^dd kdo .1 
o M ü dv Noon nyjio miwD ,nmyon n?< iinn^ tivdw mdod .yj7ij7n oiüDnwD oa 

n^j73iDD o"on nn'no nN TNnD ddodVw «Tun .ypij7n nnn» n*7VJ)o »d^o nyj' ipi 'io'Dn 

.nVvJD 1 ? Nin ai»nn |iion nei?o ,|Dtn 



?m>mn nnD] vm nT»?y=u t^ivdV Noon niopn iVm yn nrND .n 

?o M on yan i'^nw 'nion nnnn mn .n 
?niOj7in n^iyD |Dto ,o M on Vv» Noon V'vonw non mo .80Kg o"on noo .3 

?* 7 j 7 wd noin *7w nwinn nnn o ,, on |dt j7iD nT'ND .1 
ymo |DT noo iqvo ,a nmon |DTn pn d^ idvjd da nowDa *pan nojDü nmm n 

?VJj7"ij7 l 7 o"on "itd m'wn 
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■7yiD F no .nnm inoDW S otn üim nniwf7 ,m 2 = 2.5Kg -i m ( = 1.5Kg ^ni^ipwD <nei .2 

idd'tqVw D'wnnn ini .nVvn «dVd rn^ *7y 



.nD*m Vy nn:iD m 2 n^iFemi ,F = 20N (ina .n 
?S oinn nin'nn'nn (l) 

HD>nn *7y m 2 nVipwD nV'VDDW nnn nN nwn (2) 

.48N -py^ F non nN d'^d q 
.nDivnn n^iNn nN aejn (!) 

?n\J3 S üinn nm'nn «nn (2) 

.i\7i02\ n 3 Q]n nnwDNQ nnn .40N tijjV F nN dü'üfd dd |dt in^ .3 

.nnnDH dnnd] m 2 n^iF^Dn (!) 

.nn«nD nnw nv>i]nD nvj] m 2 nVipuDn (2) 

.nNiNn niiw njjnm ny]m 2 n^ipeJDn (3) 

nN d'^'di nNn .j'üiVnV F non nN d'F'üdd ^jjd 'd^d ny] nDn\JDnw nyjejn ^idh^ .i 
DNn ?n]nwD in nuQF n^i^eJDn nn'.iD DNn ?nynnn |iio inD)m 2 n*7ii7WDn nynn 
.Düiwn nynnn a^ej^ ion"nn ,13IN w dn .(?n]nejD in nynp nVipemn nNiNn 
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.n’^o mav nnnnn ,’Dn>n tö n»vn nn nt nooD tnb>n* in/i npnvn 





nn>nm ,‘03N nao mmoio i7iwnn .|Dj7 mn ’znwm R idmtiw «Vavn j 7 iwn imo .3 

int .i7iwnn n>nnn h noüT ,n'j7DiN n'^yn n'z'DiOT \n |üf7n rnnriej p ,ü> n'n'iu 

:DD']dVw D'enno 

.□'nnriD'nn ninio 

,h = R--4- :Nin mnn nViy mVnw nonne; imn .h 
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■dVo Qi'nn jiioi nni .y(t) |mn Vej n'^^DiDD n^vyron Dij7Dn n?<iiem n?< in*d .n 

.non 


niQD 

.noT YONmno ^ty niDDißüNn oy "jio'nn ir nVNen .6 
.yo^n nm odd oi^'nn nn'no l 7w n , 7"rn t\h nwn .n 
qd ^y N^mty nnV \d i \d ,h »n'yDO nniuy'nvy '7~[n'7 nmy nVtnw nn'non jiio no q 
. oom»no nN 1,7031 ,nniQ n3D3n nneJDMo nnn .^id ['^ \)'v\d «io ,YQ*n 1110 

,'n^y»' dVoQ 3?<jiio (i) 

fh 

Mgm*. rrn fn - np’3Dn - npn»an Tip>n 





.‘j7DIN jtl'D (2) 
.j7DiKn Vö n'iin (3) 

.TIIDDD ni'nyJD^n *73 (4) 

.WDwn n divdd »73 ,YiNn 7173 »]D *7 y «qnV nn*7 ww nn'nnn nN Qiyn .a 

.□»Dwn »D7] 7 nud iD^vnm ^dwVi y7?yn nmV ion»»nn D3iiu»n3 


.n^a mny rmnnn ,>Dipn n 1 ? n\yyn nn nt idüd di^ü in/i npnvn 


1 2 imo Jiurma 

Jin'nion n '712 miUNnn n"Dwn iwm naon .nn« n»nw nn^V VivdV niDj7nn .n .1 

n]0|7i nn»nnn nD*7n ,niOj7*in n*7iVD n^nw inn^ ,t = ls [ßo 30— nyam 
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.nai^i7 nvnn nVnm 
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N - mg = ma 
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IF = 0 

F-(T+ 01^ = 0 
■ T. = F-m 1 g = 2Ö-1.5 ■ 10 = 5N 

>5N N'n S üinn nin'no 

:m 2 n^ipunn Vv □'VyiDn ninion D'ejon nx üüowj (2) 

* 7 ^ »w^wn | 7 inn »d^ .nV^eiDn 20N nio n^'VDD nD>nn 
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ZF = m a 

< 1 

£F = m 0 a 
F-nijg-T = m^a 

< -f- 

T-m 2 g = m 2 a 

F~m } g- m 2 g = m^a + m 2 a = (m^ +m 2 )a 

a _ F~m |g -m 2 g _ 48-1,5 . 10-2.5 • 10 _8_^m 
m,+m 2 1.5+ 2.5 4 s 2 

.2^ N»n nonyDn n^iNn 
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:üinn nin'nn n* n*d]i (2) 
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?Dnn nnN *7D ^'vdd >di ,nnynn -ftnm |=iNn ^y □ |, 7viDn ninnn onD .k 
?m'nnn "7K 'znyDn wnid p^n nynn "i^non V'vV ninDnn mM *73 Vw miQV 'nn .□ 
?p^n dVw dq'o nVnnn >\h ninDnD mn Vd Vw iniQy «nn .a 

.g-i v 1# L niv^n^Q v 2 nn'nnn nN ivan .i 
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“7W Di'nn jiiDn 6— Vö nn'nDD nowDn üd Vy yin ,2Kg inoDW hdn ttdd emnoi 

s 
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3 — S 
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PnimDnnn iVhm iiDNn niDn Vv iinwn imn y'viDnw njynnn mn a 
?niwa]nnn iVnm nnwn imn Vv niDNn liTDn *7 j yDnw ^nion ™ a 
.nuy]]nni miMw nninn n'rüNn nmi n?< nwn .i 

ji'iimn njinn 

n«N] .L ddinü mnV "iiwf7 Nihi ,m inonw |üj7 noDT iiidi DnNTnV o'vwynwn nüi n'?<i .5 

mi niiDn nx nrimym inmn inwi üinnw id ,1 ihtvd nDüj7 n'im imn rm nü'on 
mij7] - nniQ nnn^n nTifzi^ pnnwn mi|7]n nmn nvnn Vty |mn iwn Min tj m o'tmn 
m*n *]D >v n'üDinn n*7*D]n miNni ,g N>n yiNn iitd üd Vv n'WDinn nV'D]n n^ixn .0 

o 

.□'noT Dn üinn noni yinr\ i\id Vty mDoinüNn ov iD'nn .*• N*n 
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mi' mn vo> Min ,m'tyj7n mij?] 1 ? ~|inoi nmn nM iimyn N'n dmw n*M]V miM mo .1 

?\7i\H Mo DMn,a D'iynn im .O mij7]V 

.naon ?m'n od Vv i'n' mdi nmi dn ,mij7n i'voV niitynn ninwn QMn .n 
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(m j D n](7n \vn D'öinn) dd'id^u; D'wira ini .wdwh nvi\7 ddd i'Vv |adi ,WDwn na 


X 

m 

:D']im 
.|"ii f 7n noD - m * 

.Y">Nn niiD noD - M * 

.YDNn ini tdidd {"iiVn f7mn - d * 
.(VQ|7 pmnnw inon) lOOd Nin wiown tdddd Y"iNn iiid tdid pm d * 

.333,000M N'n üßun non * 

?Y">Nn im Vw nm'iiTn nn'nnV nnej ejnwn nao j"ii , 7n Ve; n'nuiTn nn'nnn oNn .n 

?Y"iNn liiD *7ej n'i^n nn'nDV nnej |"ii , 7n n'iij7n nn'non DNn .1 

?ni3n nD3 'D ?e/Dwn in yinh iiid ,|»ii , 7n ini» Viia no V'vdd »d 1 
'D^ .eJDwn iQD Y"i^n 1113 Vu ViVddi dmiid mi' Vm dmih wDun n* i'^D l" ||l7n T 
viid .ini' *7ii^ liTnD.i |dt □] -j3 ,ini' ^m ^i^ddi oi'iiw V 33 qVdi 7 *7e> 'W'Vtyn f7inn 

?nnN n]w Nim ,nnw iiTno |DT yin«i ni3 , 7i |»iiVV j3 on 

.(»nVn miNn nN d-i G ,M niy^DNi lyin .n 
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i :|Dm n'^|7DiQD nn'nDn nHN^D] .n .1 

:|ini 

.x-n t* Viy ' l 7' l 7m juon H*n o,did'iq |D'dq n'n^nnnn nn'non v =-2— * 

. -\nj - v ' • ' - S 

.x-n t xiw Qi'nn |iion oy N«n o ,nopn n^iNnn a = 0.8-^ * 


v = v 0 +at 
v = -2 +0.8t 



TTn 1T1 - np>3DD - np’PQD Tip>n 








nnnD nownw iimdd .Dn»^ nun j'n niVdh wViWDn nown ]*i»d inDn nn\JW [7nvnn .n 

. ,l 7 ,l 7\z)D j7nynn n n i'wnj ,|mn Ttfz 




2 5-2 

Ax =—■——~ = -2.5m 
2 

A\ = X-X :x~H "IIV'W m N*D] 

-2.5 = x —1.5 
x - - lm 

.(-lm, 0 ) N'n niiDn mw niij7]n pV ,0 Nin y-n nyej 
|dt nN n^d] .n]'D' N'n "n l 7'D]n"w j7i ,n»j7DiN i7ii]n r\\t7 nDin y] niDMn niDn n 

:v 0x =0 T>a.x-n 'D^ nynnn 

1 2 

Ax = v n t +—at 

ox 2 

2.5 = 0 t + — O.St 2 
2 

6.25 = t 2 
t = ±2.5s 


.n+’ l 7Q rmy minan ,oo>n n 1 ? nryyn nn nr iddo in/i npnyn 


.t = 2.5s ph ,' t 7' i 7\or\ innDn nn Viddd 
:p*7 ,nn'nD nnw nvnn N«n y tjo nnDn nv>nn 

Ay=v 0 t 
1.5 = v 0 • 2.5 




.0.6— ni'n'7 n | n l 7nnnn nn'non 

s 

:nn'nßn qoi nN h^ioi .1 


v =v n +at 

x 0x 

v =0 + 0.8 1 = 0.8— 

x o 



:nn'mon niof7i n* nm 



.x-n t* " 7 \d »ii'nn inonn 36.9° nanoi ,1— Kin n*iJ3"in nn*nnn 

s 




TTn-in - np’3Dß - npn’on np>n 






x — 6.75m 



:|in] .H 


:n*iNnn nN ie;n]i |m»n nVyn 'dVd ai»nn |iion n?< ttd 

v 2 - v Q 2 - 2aAx 

a _ v2 ~V = 0 2 -9 2 
2Ax 2 • 6.75 



.|mon inm |iion 6~r N'n n']nf7n n^iNn 

s 

:iwn n* iiwm .□ 


v = v 0 + at 


v ~ v 0 _ 0-9 
a —6 


1.5s 


.ni'Dty 1.5 nov3 m^vD n']nf7n 
:nD'Nnn Dn 1 ^ nDnvDi nino D'wnn üoiwd .d 
:| ioi'D Vw 'Dein pinn «d 1 / 


2F =ma 

x 

jmgsina= 0a 

sina= —- —= 0.6 
g 10 

a= 36.9° 



.36.9° N'n n"ODn n'iir 

-innDn tiid 'dVd ^in n^iNnn |iio nvonn *7Dn .i 
□i[7Dn n?< ni'Dnf7n »nwV nmDD .[niDn tiid 'd^d nnT n>ii?<n w ni']nf7n tiwV .n 

.|DTn n ( ^i7DiDD 


.2 


.n+’^D mny nnnnn .oipn nP hwd nn nr "iddd n*»s ik/i npnvn 




.=;•') -nDieJNI n'3H|7 

1 2 

x = x..+ v.,t + ~at 
0 0 2 

Xi=0 + 9t + |(-6)t 2 
Xl = 9t — 3t 2 

:pD nnNV n»'3w nN^* n']n|7nw |iioio ,t 2 = t-1 3 '>ü .n'nej nnnp 

1 2 

x = x n +v ft t, +—at, 

0 0 2 ^ 2 

x . =o-o (t - 1 )-^|- 6 )(,-1 f 

x 2 = 9t - 9 - 3t 2 + 6t - 3 = -3t 2 +15t -12 

.Xj = x 2 iwnd \müi ni'anpn 

9t-3t 2 =-3t 2 + 15t-12 
1 12 = 6t 

j. t = 2s ' 

■ ; .miWNm ri']n|7n nN^'w mNV ninvy 2 iwadd ni'Dni7n 

nin»nnni nm V'vddw non no on pNn *7v o'^yiDn ninpn .n .3 

.oinn ^'VDDty 

, Ah = 2L i w = mgAh N'n liph no mov Q 
w = mg * 2L = 2mgL 

,p?<n nn'nn iiioV mipiilmipD Vdo ~)iwn nin'nnn nn o ,0 N'n nin'nnn mnv 
mo ^od -|niN , 7 imoi) p 1 ; ,-idwd mo Min i^on no o ,0 N>n mon no moy .] 

.0 wn 

HiinV imniy pV .nvinnn, |ii»b , 7 |DTn Vo iiind nin*nDn no >p ,0 N*n nm'nDn mojj 

.0 N'n nno Vüo d 

tth yn - np»3D0 - np»T»Dh-Tip>o 





(^yon ivnnm oin"n iiwd nN voj 73 ) n'mNn ud'w [ 7 in .1 

mgh, + i mv, 2 = mgh 2 +1 mv 2 2 

0 + -J = 0 $ ■ 2L + ^mVj 2 
V[ 2 =2 • g • 2L + v 2 2 
v 2 =a/ v , 2 -4gL 

□^viDn nimon D'unn nN oonej] .n 
mij7]ii n^innnn mij732 pNn “7y 
*7W own j7ino wDnw] .nDi'Vvn 

:|IÜIO 

:n3innnn mij73o 

Tj - mg = ma 

T V 

T -mg = m— 

1 ö L 

v 2 

T, = mg + m-jj- 
^mi'^yn mipDo 

mg + T 2 = ma 
T 2 = ~mg+m-~ 


3/é 



.n++a mnj> nnnnn ,>nrn nu>vn nn nT'noon tn+s in/i npm>n 







ini'in'jiDn |Q wiDnn t\k nuoV hd iom 


- T — my - m — 


-mg + m 


V 


v 2 v 2 

T ( — T 2 = mg + m—j + mg-m-jJ- 

T-T ; -Tmg • (v v ) 


:*7Q|73I . Vj 2 - V 2 2 = 4gL :\D I^D'i? Dlli7n TVOD 


T,-T 2 =2mg+S( Vl 2 -v 2 2 ) = 2mg+y- 4gif = 6mg 


y:nn mo'W pinn wnnu5 .nDNn nnan nx B-ni ,iinwn nnan nN A-i |no] .n 


j m A v A +m B v B =m 4 u A +m B « B 


mn 1 / ts l 7o'7 nMiuuon nN nnD: 


m A, V A, +m B, V Bx= m A» U Ax +m B< U B, 

"»aA, +m B + , +m By U B y 

b • 5 + 2 • 0 = 3 u a> +2 ■ 1.5 
•b • 0 + 2 • 6 = 3u +2 ■ 0 

A y 

15 = 3u +3 

i A x 

il2 = 3u. 

Ay 


A m 

U A, = 4 ~ 

A X g 

A 111 

U a,= 4 T 
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rrn i*n - np’3DD - npn>£n mp’n 




:u A nn'HDn i\opi t\h mm 



a = 45° 

.x-n "v* l 7 w Qi*nn inono ,45° Nin nDiioi ,5 ggüL Nin ninem niiDn Vu nn'nion Vm 

t 

niDNn nnon 'zw yDnn 'ivw 1 ? nne; niDNn inon Vy ninwmnon V'VDnw ^non .n 




:nnoDiN3 nrrn □moi7iin nN nom 
:Nin n^nnn Vw iVm 

j A J = V12 2 + 3 2 = 12.4Kg— = 12.4N • s 

s 


3N? 


.n’^D rrap nnnon ,onm r!? niypn on nr noon tn^ w/i npnvn 








^pnnn |ii'D n n kkdd 


, 12 . 
tana= — -4 
3 

a = 76° 


,x-m»K ai'hn jiioV n'on« 76° Nin »pnDn |iio 
iV'Tin nuvy unvyn lmn’zyiiDNn inDn V'VDnvy i]7nDn ,|iüi«] «yj'7vyn j7inn 'dV .a 

.TDNmnDn ninvymmn'z'VDnvy i(7nD7 ,nii'3Dn^nDi 
»D'un Nin n'iDon miwo 'p'iyn p7 ,n |, 7K ) ^3üiDn n'mKn 'ü'w j'K düd'zw mi7DD .i 
it 7 niwAinnn dd 1 ? n^Von n'üi'jrn nni3Kn |'i idnDnn nK iwm .n'ü]'[7n nmiKD 

:;j: mnnKVLi ; 


AE =- • 3 C *| 5.66 J +i • 2 • 1.5 2 -i- 3 • 5 2 -i- 2 ■ 6 ! 
k 2 2 2 2 

ÄE = 48 + 2.25- 37.5 - 36 = -23.25j 


']d7w n'üD'j7n n>ai]Krrp 7 ik'] 23.25-d n3üj7 nivyDDnnmnKV n'üi'^n nnniKn 
.Vik'j 23.25 :K'n mDKvy n'DDDn nmDKn niDD .mvywnnn 

• { t t tik v 'Q] ■ n ü ivy d nVüi üd *7iy nirnDn |dt yn Kin t, .k 

' t = — T = — - 2 tt: jf^- = 

1 4 4 \g 2 V g 

nni' “ 717 ] TTnnn jdt p pni« Vna üinn piKvy *7 dd ^Dto'pw »lüan 'dV nion .7m' t, .d 

miDn noDD 'iVn id'k Kin o .nDnvy' k* 7 tj .3 


nnn +n - np’Dsa - np’t>Q3 rip’n 





:L n 2.\m iit dd Viy n^'Dan |m nN iwm .7 


Ay= v 0 t + -at 2 

L-igt’ 


tj >t 2 TDI*7D,^* J->y/2‘J- *D,pi\XH'l 

•2 Vg Vë 


.tdw" ji'iiej wn ,g Dipm — tnd dn d^ pty ,nT'n dd ^v D^ mmyn nV niiwnn .n 


n'n'iiTn nn'nDn da p^ ,D'iiet | ,, ii l 7ni yTNn titd ^iy TimDn DDTty n^iy n*7Nein DiniD .h .6 


:Ttyf7n 'D^ .nnw on^iy 


rp 2 7T 


D3 ~p nni' *7m ,r ^i^oDn oimw *7 dd , v = (or TWf7n .nmy nvN n'npn niTnDn .i 
l MN, 7n .nnty |"ii , 7n *701 yTNn titd * 7 e> n'n'iirn nn'nDn o nni 1 n*7m v n»ii[7n niTnnn 

.Tni» n^m n'wpn miTnD pV ,nni' >m oimi V 3 
.F s ejDwn n^'voDty non nNi ,F E ,y~\ Nn ttd ^'vodw non nN Doinin niy^DNi v»m .a 


^ _ GMm 

e d* 

F _ G • 333,OOOMm 333,000- GMm 
(lOld) 2 101 2 d 2 

F 33 3,000 =32 6p 

101 2 E E 

•l"n l 7n *7v yTNn titd V'vddiü nonD 32.6 >d ^mn no j'Mi^n Vv n^'VDD wDtyn 


.n^’bo mnv rmnnn ,>Dn’n n 1 ? n\yyn Dn nr iddd w\ npnpn 



■7'VDiow nion) ^on no 'zvid (»MiVn 'zv o ,m nii7DO D"i7nD “zw 'w’zwn j7inn .1 

.wDtyn i'^v n^'VDDW non *zv {yiMn nno i'^v 
:|iom Vw own i7ini wDnw]i ^»nVn Vv ü’Vvion ninion D'wnn nn oonm .n 


ZF = ma 
F s + F E = ma 

32 6 GM«r + GMEC = ^ a 
d d 
33.6GM 


ttd ’pn - np>3Dn - npn>03 np>n 




14 |niD 

6-1 ni^Nwn |D wi^ej Vy ny 

111 

TiiNn qv iD'nn .45m inanw ^d unid ,n*7ijn 'd'zd noi^ 16— Vw nn'mon f7m i\id a 

s 

.nnT 

?y(7if7n nnon \jid'|dt nno oqv>o .h 
?^i7"ij7n l 7\)io ninD 1 ? dhüd 56 *7ei nam inin nnw |dt nno q 

?nnon ynn i'Vnw qidh noun mn .i 
?QiDn nnn 1 ? ynn qu yjm nnon n^iNn nn"n nn .7 
n7|7DZL DNn .'i7DlN |IIOD ^DN ,ni7'nDn nniND ?71Dn UJN7D 7l7Dn (77T3 *|DI3 n7(7DD .n 
moj7 ,|itu?<7n mf7D7 \)\7i\7ß nyasn nn'nnn nni' n^m y[77j72 nyj'iDn nn'nn nT 

?n*7 nnej jn nni' 

nVaVa dqd inoin ,nnoT moDu dddd ^ddd nni' nniDD nDWiD n7DD n'MUD .2 
□'^DDn n^ ni^'VDD h*7\ vdin wqdd yn^ ni'ejDin noiDnni n'^wnn .n'NWD 1 ? n7Dinnn 

.QDN Nin in'Vy WQDn ^'vjddw non .D'yiiDn n*i 
^'Vddu niDn nN Tj-d jddi .7*j7nD id7imi nnni Vdddi nVaVan n?< ^'vdd n'NWDn im 
^ddüd^ D'WDnD IN7 .noiDDn Vy VDDn ‘z'yDDej non n?<T 2 -Di ,n»NejDn Vy Vdd.d 



?|ioi'D ‘7W 'ej'^wn |7inn 'D Vy nDiim n^iyo 'zw niniD dit onT 2 -i Tj niniDn d hq .h 

?Di7'|7D D'iiej T 2 -i Tj niniDn dnd .d 


.n^’bo minnh ,>3irn Nb niyyn cm nr niDDn nibnä in/i npnvn 









?|mn tqV nnan |Q NiVDn nown ;^"D nn (l) 


n*iNn *7W 'no'N dq'k nDi^D nniNn iD'omi jmnDV «pxn nN ij7'nyn (2) 

f .DD'VifKW nN naon .[rnn Vw n'^p^iDD n'NWDn 


|DTn (7iD Dim nnn'nDi ,n'3DDn noDD 6 'D nVn^ n'NWDn noDW yn' (3) 

. .v, =0.3— :N'n 

! S 

VidV iV'nnn |nu nmniJiTXl TNinDn |mn f73D Dinn nniDDn nn'nD nN innd 


.nnnDD 


□nD mNty ,D'nT dqitd «3ej|a dqdd m ,n>nND n'üoVN niW33nn w twndw iNin n .3 
VM 3V V'nnp inKrnmni t^V 3 vaiDn i \nn tn ,v nn'nDT q v^id mNm nnnDiaün 

.v nn'nDa 

titdt mmio 'WDn titd .nTW nTiwa nTV nT dqid^ dqdiv D'nT nDno qitT nyaTK ,a 
nn^na naTVDa wmnnV mdnW nD nK nNn .n'iDD Tn ,n*D niW33nn miwa jieJKTn 

.ni'üoVK |n ni'iü33nnn Vduj 


v 



nnnDn 'iVn B titdi ,L qtikiü oina TiW(7 A titd .D'üina dqiw| 7 non miw dqid nw .x 
.□QTnwDi ,mö' n'iiTa DTD3I nmn üinnw p ,A tqd nK d'Vvd.2L dtikw oin Vv 
Vw üinn otd" naw nQTDn n'iiTn n*nn nn .B titdt n'ooVKi n'n*D waann A titd 



*nn iit - np’3Dn - np»ron mp’n 





///// 


?B 1173 



.B 7173 J7DDD 3 'D müi7 A 7173 JIDD DVJDHeJ j77 ,071j7i7 t)’yon ^y l7Tn .7 


.0.4 nih noDnn o'D^V wQ3n jq 'ooon iD'nn D7|70 
^'Vnn 1 ? »'73 'j7DiN WQ33 yn'7 n^D' hodd nnw nQinn n^iNnn n* inwn .n 
.dqod 100 ioi'77ej '[7 din 'VayD WQ33 nyoo nni3D 



.nini3nD 7nN V 3 l 7\u idw n* n»* .noiDbn Vy D'VyiDn ninDn V3 'zw D'enn iüoiw .3 
?j7 |, 7nn'7 '*71 eJQ33 yiort nVD' bodd n3ü n>37Dn nn'nDn «nD n 
.WQ33 |Dw Dn3 ^y noDDn yo<n nV'Vm on dn wnin« nD n^n .7 
yioj^ n^D» N'n n3W n'37Dn nn'nD^ n3nj7n nn»nD3 '^ynn WQ33 nyon noDD .n 
.noDDn np^nn^ NQnV nVi3' D^n nwin Vy n^'n^ ynD iiQon ^'VnnV '*73 


.4 


mnv nnnDn ,OD’n m niyj’ß nn nr nnon m^’s in/i npnyn 


32-V 




ri'Dimn nynn 


nnNn iT*n -vj? 1 ? iiwj7n mdi Y'pi? 1 ? 'oinDi ,'pdik inViw «3D *7y :i*'3 ,1.98Kg moDW ,y 9 'zq .5 
iodddVw D'wnra m .q y9]]i ,Yvn *7Qa v^id 0.02 Kg ijiddw 



nnnn {Dim y'Vn Dy) yvh Vq v:od iQn^i ,tind i*p Vim yVpn yv]] QU |Din n^D 
.n«]r inVieJ^ Vmn |»n iQ’nn ,3.3Hz Vej nn'Tmi 4.8 cm Vej nvnynn 
TniiwNn^ T*y3 Qtj] vnV tv nvnDn vod yvn Vq nvnn nDWDD |dt nDD .n 

^njiwNiV i\iv] qui jim yyr\ in miNn «nn .1 
.yvn Vqd «jdV vVö nn«nD n?< Qwn .] 
nV^oisn n«0]KnD n*7iT3 Y^ n 9 ]dw «dd 1 ? yVpn n«0]«i7n nmjNn .t 
? n»]T3Nn tid'w pin^ nT«no "|dt |«Mn .»dtd |dint yiqo ?<inwD ,Y'Dj7n n'OD^Nn 


m«3D 

-«q"'V mt niN ,n - p) p = M inDj 1 ? «nnn noD |q on«D dttdid p ni] ny^iDD niD'D^ .6 

V : Kg 

□3 nv'DiD) R idi'ttw titd l 7W| nD3n nnoo .—| |n niD'D^n *7w m'Dn nn'n' .(oii'n n ,m Q 

•i , m . 

. V = —JtR 3 :(|INnDI3T 
3 

■YiNn titd *7w nv^iDDn niD'D^n n?< Qwn .n 

■79 nr |in 3 D p'on^ twdn nD .2,500^f -t N'n y^nh “ihd QnR Vw nv^iDDn niD'Dyn .1 

m 

?YTNn TITD «D'3Dn H3TDn 

DI'TT 1 ? TW' DDQ N*D 3 p DV 30 DD niD'D^ n^VT n'TITD noj^D >w m»TDn myjw INTn .3 

.noj^Dn 



di'tt niy^DNT ^n'JDV -)idd nniTD noi^D «rpDn i'MiV Vw TimDn |dt n?< ivQn .t 
. mDDiDON mön nojVDnw in» 3 n .g n»3D mQDn mvyi R noj^Dn 
31 DD, p nv^iDD niD'D^ n^va ,nniT3 noj^D «n’pon i"ii l 7 TiTnDn [dtw ixnn n 

.nOT^DD DI'TTT'l l 7 n I 3 'N ^T'TD 1 ? 

TTD 11 T - np’ 3 DB - npTDlTlp*» 



0 = -5t 2 4- 16t + 45 

— 16 ±^ 16 2 — 4 -(— 5)-45 — 16±34 

12 ~ 2 (— 5 ) _ -10 

tj ——1.8s 
t 0 = 5s 

.ni'D^ wnn nnyD vpnpn imn pV ^nVNwn 'NDnV □'«nn n'N 'V'Vwn |nnon 


3 26 


.n^’bD mnv rmnDn ,’Dij’n n 1 ? n\yvn nn nt iqdd ni 1 ?^ ik/i npnvn 






:m pqid iiTDn n*n 'hd N*D 3 i ,y = 56 m i '*3 .n 


56 ——5t 2 + 16t+ 45 


0 = —5t 2 + 16t —11 


• I6±y'l6 2 - 

-4-| 

(-5)4 

(-11) 

1 -16±6 


(-5) 

I + v . -10 


tj — ls ,». 
t 2 = 2.2s 

,t 2 = 2.2s joni ,n‘7j^D l 7 dttt nihwd ,t, = ls |do :onoD 56 nm □ ,, DyD rvn titdh 

■ j - At - 2.2—1 ==■ 1.2s .^0^*7 dttt KinwD 

.ni»]w 1.2 Nin runD 1 ? dhod 56 nmn titD n nnw dw jDTn j7TD 
;: i ; ■* :nnoni WDne>] T 

i y2 = v o 2 + 2a(x.-x 0 ) 

:i»y] .noDNnD nn'nnn mon n'wi 


0 = 16 2 + 2 .(-10)-(y max -45) 


16 ^ 
-— y —45 

j20 max 

y m „ = 57 - 8m 


.57.8m Kin TiTDn yo' i'VNty »nDn niun 

qü yra □] ~p .g - n'WDinn n^'Din miNn N»n nVD nynnn *iwdi TiTin n^wn .t 

.DTDn nin , 7 TiTDn yan 

.jiw^Tn mj7Di yf7Tj7i ny^Dn nn'nDV nnw yj7Tj7i ny^Dn nn»nD n»nn nr mj7Di .n 
w titd^ D»Tj7Dn >301 inyonn i^nDi dtdw] TiTDn noDDn n>3T]Mn mon 
n'VN'^noiDn n'mNn Vw niDin nniN n* todd Nini jvnVnnn n»03'i7 n»3T3N nni* 
n'xnnn jD^ .nnu D'TpDn oen mnn vyTDn »d ,n»o]»i7 noTTNV nDDmy n'TTDn 
.nn'nDn dj idi D'Tj7Dn owi nnw ypT^i ny»3Dn |do n»oi»pn 

nn fn - np’iDn - npTQinp’n 






Tj non .|ioi»] Vw 'wVwn j7inn 'd Vv» ninm nViyjD Vw mniD jit q]'n T 2 1 Tj ninon .n 
n'Nwnn n , 7 , v>DDw ,T : non N'n m nDV nnnnm ,n'Nwnn 'zy *7DDn V'vd»w non Min 

.T 2 nnn .VnDn 

Tj M c T 2 

< ^ —— —— m > 

D'^yiDn ninDQi Vidh pan: nnon .nn'pn D'iiw T 2 i T^ ninDn n 

:|ioin i 7ö nyn pinn «dV 


T 2- T , = M C a 


.Tj = T 2 ,nn»DT ViDn noow |in] Vzln 


.iNinDn [DTn |7 "idd n'DDDn nn»nDn 'n»w nN ]N'»d NiVin noun (l) 

:?<in *pan ( 2 ) 
mon 

n'rrija n]0|7i ,n]ii»DT noiDn n'NWDn n^iNn 
d ,|n»niDD |dw on»n »d n»]DDn n^iNnD 


j 



1 = T 

1 2 


m i a i = m 2 a 2 
a 2 nij 

nij > m 2 - a, < a 2 


^Dn y]nn □] pV ,0 n»n nVnnnn v]nn .'[7DiMn i>xi v>]nn iid»w f 7 in »d 1 ? imD] (3) 

.0 Nin «qioi 


lTijVj +m 9 v 2 = 0 
6m 2 •0.3 + m 9 v 2 =0 


m 


v. =-6-0.3 = -1.8— 


.n'NWDn 1110*7 n"]wn iüd 1.8 N»n "iNinon jDTn j7iD oim n»]DDn nn»nD 


.d++d rmy nnnnn ,’duti n 1 ? nwn nn nr noun di+ü in/i npnvn 



.3 



niwjnnnnnnN nien:mnn »:id , 7 


:nnnw myjADnnn od^ nDnynn p'ana .h 
:T\nnio m rwmmrft ymn mj7in >d*7 

ra i v , +m 2 v 2 = m i u i +m 2 u 2 

mv + 0 = mu^ + mu, 

V = Uj + llj 

:0"j7Tvo n'ooniyj;nnn:i 


v ,- v 2 =-( u ,-u 2 ) 
v -0 = -u t +m 


u 2 = V+Uj 


V = 11 , +v + u 

Uj=0 


u 2 = v 




Dmo mNej ,D>nr nnno ow |Q nnmn m ,n>n*D m'ooVK niwamn w iwndw nwm 
ynV V'nno nnNn Tnom yaiDn iron tn ,v nn'nnn q vvd inKm nnnm 
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v = coA = 6 • 0.25 = 1.5 — 

max g 

,D"i 7 n' nny hd .nnwDn i? mii 7 ] nniK ^yn |DTn Vd KKD’n^ ins miwi 7 nn |"ii *7 .k .6 
2*20 22 inoD yiNn iii 2 I 2 W nT *7 nrn |dt iwd 2 yiKn im 2'20 DDinon^ nn* |"ii , 7 n 

.niyw 24 “ nnK n dd> Kin i^w liTnDn jdt p *7 .itk 



ttd \n - np> 3 Dn - np’PDa Tip’n 





n l 7D\7 'iv | ty |, 7ejn j7inn 'dV .n 



. 1 .59 'D nni' Vm qq'd o\n~n y] muypnn |"ii , 7 
:n>n' «Vwd ViVddd ,|idid Vw nvyn f7inn »dV .3 
GMm _ mv 2 



:D'i"iiVn nwV a'*] 




n>^>bo mnv nnnnn ( >3i3>n nI? nu>i>n nn nr naun in/i npnpn 


35D 





:ini» Vm l 7i l 7DD oim iüitd nni' Vm iirnn |mw ü'nt d tvdd .1 
l 7 \n ViVonn oi'Tiw Vdd nnon .n*7T ^«»nVn iw nnion n'VN'>noiDn n'roNn { 1 ) 

•dV da iQonV le/DN .ini' nVm ["iiVn Vu n'iion n»VNQ30iDn n»n3?<n p nni» 

:nniDn n'V^'^DüiDn noiD^V'ioQn 


U G =- 


GMm 


.(»V'Vw ninD nwy3 Nin) Via »lüQn 03 ,Vi;> n3DDDW oi'nnwD 
nn'non ni Via ominw Vdd ,\ vhi\ü »dd mon .n30|7 ("iiVn Vw n'oiyn n»n3Nn (2) 

.n30|7 i»ii , 7n Vw 

I »11 *7 Vw nVVon noion n'roNn :iion .nVi3 |»uVn Ve; nVViin n»3DDn noi3Nn (3) 
:iVty nnion n'V?<Q30iDn noi3NnD n»*nDV nuw »VayD ViVddi 


E = — 


GMm 


mi' nVm fiiVn Vw nniDn n'VNQ3üiDn noi3Mn "p nni» Viia ViVdd.i Diniw Vdd 

.mi'nVm nVVon n»3DDn nni3Nn D3 n'napvai 

iVd [7 Vw »wVvyn j 7 inn .iDDn niD idVd d'ddo niniD n»Vy D'VyiD »d ,[ m iiV n3'N n'oiNn .n 
.{n'TDiD nDD nniM dqd) idVd ididd niD nyownD D«y3n o’3»uV owV jD3 


Tinin - np>3Dn - np>r£D2 np’n 




16 |mn 


6-1 ni'zNun |d \iy 

.nVyDV Qi'nn jiiQnwD ,|Drn 'zw n'^iiDD iv'zyD 'zw nnn'nn tin infid ddddVw ^Tin .1 
□'DiNDn} 780N D'n d D'DTNDn 0 < t < ls |DTn i7iDn .n'^yDn ~|ira d'dtnd Vv tdiv tvj] 

.(□'DIOI'n D'y'DD 



?nnvi3n Vw nmn N'wV n'^ynn nvm 'no .n 
.|DT n “7W n'^[7]iDD n'Vynn nsiNn Vw rp;i iootw q 

.Tyin noD n* insd .1 
?D»N:in |DTn '[7 tdq D"]T?<Dn iti* nn .7 


1) 1 < t < 2.5 

2) 2.5 < t < 3 

3) 3< t< 4 

4) 4 < t < 4.5 


xvtta rmv rmnnn n 1 ? n\yvn nn nt iddd di^u in/i npnvn 






.'[7din uj'non A niip] mQDT .Qin wqd iqin* 7 ej"Dj7 90 Vw nvQ|7 nn'nDn nyon nnDD .2 
nnaon .in'nnnn N*n B mipDty ~p ,R iDimiii *ddn ^vjdd pVn Nin wqdh B mi|73 ni'noT 
.iwn-q N*n C nnpiw p ,R iDiQiej qdn ^vjdd Nin wQDn C nTif7] 

.□TTi^'j7 800 N'n n'DDDn noDi R = 100m :|in] 



?B nTij7]DL nTTiyn nniDDn '7» VyiDn ^ipvyn nDn |iio nD ( 1 ) .n 
?C m!j7]n maiyi nnDDn VyiDn ^i^wn non |iiq nD (2) 

.□3'niyQj7 nN nQon 

.A mij7]T niTiyi noDDn Vy Vyion'VDTnn nnn i^td nN Qwn ( 1 ) .2 

.B mi|7]n mQivo noDDn Vy 'zyiDn 'Vdtdd nDn *7\d \Ym nN Qwn (2) 

.C nTij7]T mDnyn nnDDn Vy *7yiDn '^dt nn nDn i^tü nN Qwn (3) 

?n]imn nn'nnnD nni' nVim nn'nDn nDDDn yo'n twnd mj7« nD .] 
nV 1 ? tnü" in |D(7' ,*7T]' ,B nTi|7]Q nTTiyT n']DDn Vy ^yion *7i(7iiin nDn DNn ( 1 ) 

?'i]'èi 

tnü" in ,|Oj7' >n' ,C mi[7]T mniyn noDDn *7\> ^yiDn non QNn (2) 

•• ?nv\u 

.ITQDn 

?C mii7]T WQDnD j7n]nnw 'Vt ^yiort nVD' noDDn dqtd nn'nD it«nt .t 





nn *jri - np>3Dn - np>ron *np>n 



.'tdid 'Tmy , 7 rminon n'pDiN ynra n'm rftonpn ,\nnD hdi'zV nVonj? [idt\d oiDnn .3 
m'Wj7n niif73w -p ,vnrn n^j? 1 ? nwj7n ^dhüd 3 diinw ■zmn ynrn n^j7a □»iVn niNoon 
^DDW nonw IIDN ,D r T l 7 ,l 7 DIVMD n^DlljineJ jllDD JTDlDn IIDVHD 1ÜD 1.8 nj7nnD 
/ D ,, mi(733 □n‘7 ,, 7 ion»nn DDmiwm .i^'n *7(7wdd 1.5 'dd Viit n«n' iV'n Vy nddh 

.Nonni Vnan *7W nonn n n innTni 



n>n> i^'n Noon ^ddw nonw *id ,mniDn a -pNnn naiDn n''üon n'iiT 'nn .n 

?l*7'n ^WDD 1.5 'DD ini' ^ITI 
?'TiiDn iravnD iV'n Vw aion j7niDn mD .a 
?n‘7Diij7n nN mioV miD naw naion nn'inn 'nn .1 
?nT mm D'iV'n iyn' nivy naiDn nn'nDn »nD .i 
.D'Vmn nN n'iNnV nwj7an piNDn nVn^n .n 
n'iiTn DNn ,|d dn ?nmiDn naion n'mon tviit nn Vmn miNn n]wn oNn ( 1 ) 

.lj7D] ,N"7 ON ?|üj7n in Vim 

nii'inn DNn ,p dn ?nmiDn naion nn'inn nN ^mn noiNn mwn DNn (2) 

.lj7Dl ,NV DN ?|üj7D IN 


.mb’bo may mmönymrn nh myyn nn nr noon mVx in/t npnvn 


3*5 ^ 





v;ud v mn’nmm ipiddw y ,1 7j7 . d i \) > 1 7\7 'zvy ni'nino mnn 1 / |f7nD N»n n'oo'Va nVoiOD .4 
□»Viv dhi yvn Vnn yv« y^n .L miNW oin Vy nnnon »i'znn ,M moDW yy ^inn nyDiN 

Y^d .0 N'n nVipwDn Vw nonDn n'imy p ,in> 
noD .tind n^j7 Nin Yvn Vinn v^^n Vw niuninnn 
.□'noT TiiMn dv "iD'nni oinn 
Vm v’Vfzn “7W niymnnn i^nm viid naon .h 
idwd Vdn noDDn noiT^n niDü] ,Yvn 
.□'Don »iw n^nvD “7W y:nn 
^nViv n^oiüDn qw "i'^nm vhd naon q 
vinn idw 3 nV Vin ,noDDn nau^n mDwn 
.□»Don ow nonyD 

Min cosÖ-V vVpn nn«nD |Q my|7nw iMin .3 






?v 2 -n tn oy Vu ^ijvnn mipi Vw jr'zp'T'Dn nivowDn 'nn (l) 
?cos0-n tn ov Tun nm'nn mii7J *7w n'V'T'Dn niynwnn «nn ( 2 ) 

, 7Q nonV y'V^n non |Q on>n n* r\~un 'D Vy in^d ,10 d 1.25 ?<in oinn ihn :jin 3 .n 

.yyn 


jvaiirin nynn 

Nin 0.8Kg l 7w n*7ii7wn i'Vy o'^m .{i ind) 50cm «m nnnT moow v'Of7 *7W qhin .5 
nN D'TinwDi (3 dnd) 80cm *7ö niiNV Y'Dpn nM ü'nnm .{2 dnd) 60cm Vw tinV yjo 

.nnooD nmyDn 


1 2 22Q 3 DSQ 



■Y'^pn yQ|7 nN Qwn .n 
. nnonn nn'in nN own .nnon jjniV n^'nnn N'n nnynn innw oy .1 
?nQiDN'nn5if7WDn l 7e;n'0T(7nn'n]NnQwiNmY 1 ö|7nTiNinD (i) n 
.nyoD n*7ij7WDn n'VNty nQiDn nn'nnn nN nwn (2) 
?monn miQ nnnan mif73n nVi^wDn “7y *7'yDD Y’ 3 f 7 nü nnn |iiq iod .t 
.D ini'nii n« I|7 ddi ,|D3n ivnn nnn .onvn nwiVw ddod 1 ? .n 
n'OD^Nn n'VN'NDüiDn noiTNn ,nQTD N'n n^ipwDn Vw n'ü3'i7n n»3T3Nn twnd {i) 

.n'Vn'j'D N'n Y'^pn Vw 


.n’^a mav minnn .oia-’ti n 1 ? nu>vn nn nr noun in/i npm>n 








jvqdh n'VN'NiüiDn n/naNn ,nann n>h n'zipeinn Vö n'oi'pn n'mNri iund (2) 

x .n'^oo'o N'n nVipuion *7iy 

n'^N'iuoiDn n'roNn Vw 0Don,naiON'n n'zijywnn Vw n'OD'pn noniNn iwnd (3) 

.' l 7m'n Nin r\ l 7\\7&m 'i'ö nnnon n'VN'NioiDn n'roNn Vui y'D\7n n'oo^Nn 

niQD 

|]Qno (DonooN) pm.yn^n iiid |Q v^ioon pmnn wn AU n'oonooN ni'n' .6 
nd* 7N DDDn HQD maion ,Bb niN0]|7 nd*7n ,yiNn nnoV non no]*7D nniN Vy o»]in]D 
ZDDno nj7nno no^Dnw nNni ,nQN Vw iDno 1 ? "oyo ooinQ n^o pinn m .B niN0]|7 

.□'O' 3.24- 1 ? nnN '^yo Vi^ooi miN nD'j70i ,0.043 AU-d 

Vw 'ö'^wn |7inn n* 3iij73 0'0"f70 Bb niN0]j7 nd'zn no^Dm yiNn nnow iNin .n 

.□iij7n ^»yon nN^mn Vy nooaon nnN nnwDN mpoo inoi q 
.Y iNn im itd n^m N>n ^n^uidd nyn« m»N norton noo .] 
.^'v^ o»]in]n 'dV norton noo nN nino 1 ? iwdn »n yno nnon (l) 
iiTD »]D ^yw 11*7 nnw ni'nV n^D' no^Von od Vy n'WDinn rt'üin miNn ONn (2) 

.ij70] ?yiNn 

YiNn iiTDO j7niiD Bb 'iiNO^p ndVn .nnN n]wi iiNn miyu j7nion N«n iin niw .i 
D»iooi , 7'j7 60 nnn'now »n ni'DD Vw nyoo nwo" oow noo .iin nn\ü 4.3-3 

?Bb »HNü]j7 ndVn^ Yixn ni30 ,n"]W3 


V 


nn yn - np’3DD - npi’on mp’n 




16 imn mnm 

.t = 3s iion .n'V'^iyV nai'n» rDDin nnn'HD iwkd nian N'tyV nyjuD n ,, 7VDn .n .i 
nvQ[7 N«n yiD'Wo na^i'Dn n^iNnn .iQty \p K«n |DTn 7iy n'K[7]iD0 nn'nnn «pa miK q 
^ oan nN ouny]i D'yapnD mK Vdd n^iNnn nK own] .nnityn D'vopn 



i v Av 3 -0 

0<t<ls -> a - - j_q - 3 g2 

ls< t< 2.5s 

. Av 3-3 n m 

"*• a= At = 2.5-1 = 0 S 2 

2.5s < t < 3s 

Av 0-3 c m 

-* a= At =3-2.5= 6 S > 

3s < t < 4s 

Av -2.5-0 o c m 
3 = At = 4-3 = - 2 ' 5 ^ 

4s< t< 4.5s 

Av_0-(-2.5) m 
a ~ At _ 4.5-4 - 5 S > 


A 



Y 


□niD D»]TKDn ny]n Vy D'VyiDn ninnn D'wnn nK oony] .a 

.N = 780N ny]n Vy D"]TNDn D'V'yDDiy 'VDinn mon nw 
0 rn 

.3-j K'n ny]n miNn ,D7i[7n n'voo inwmy »dd 

S 

: 11 oi'] Viy otyn pmn 'D Vy 


N - mg = ma 
N == mg + ma = m(g + a) 


m = 


N 

g + a 


780 
10 + 3 


= 60Kg 


.D'D"i]i7'[7 60 K>n iy]n noD 


3fj> 


.nrmv rmnnn n 1 ? n\ypn dh nr iqdd di+s in/i npnvn 




:DTif7n «ryon ü'7yp\D 'iooa wonyj] .7 
N = m (g + a) 

jßm 'p7D7 D»']TNDn ]7Nnf7 nN yni?]! ,D7ij7n n'yon J 7ni7nnw »'zDnnn nDV 'iom 7»*] 

\Q'H27\ 

1) 1 < t < 2.5 -+ N = 60- (10 + 0) = 600N 

2) 2.5 < t < 3 —> N = 60- [ 10 +(-6)] = 240N 

3) 3<t<4 4 N = 60- [l0 + (-2.5)] =450N 

4) 4< t < 4.5 -4 N = 60• (10 + 5) = 900N 

:n"]wn noD^ nn'n'n nN 7 >d] .w' w 'Di7 90 Vw nyQi7 nn'nnn ny] noonn .2 

Ax 90km _ 90,000m _ ^ m 
At lhr 3,600s s 

\Txwq TD7D 'dVd jidd TDn n2n?i7 n'^yD nyonn mun .n 
.n“7yD'D'zDNinB mipn^i^wn non |iio ( 1 ) • 

.noD «dVd Nin C n^ipn ^iyn non |iio (2) 



nn ]ri - np>)Dn - npn’üD np’o 




:niDnn d*dd nniDDn A mij7n (i) 

EF = 0 

N = mg — 800-10 — 8,000N 

.^VDn 7DHD 'D^D T) l 7\)lß'7 Q|»nH |II'DD inD] B mij7]D (2) 

EF - ma 

N — mg = m— 

R 

2 2 

N - mg + m^- = 800-10 + 800- — = 13,OOON 
R 100 

.'nwa T3i d 'dVd hüdV Qi»nn |iion ini] C mij 7 ]D (3) 


EF — ma 


mg —N — m— 

R 

2 2 

N — mg-m — = 800-10 — 800-^- 
R 100 


3,000N 


(2) + (1) .] 

2 

nn'nDnty *7dd .nm^ n'^vo nvnm, EF = ma = m— iioi'] nwn pinn >d *7 

R 

B mij7]n jn frpwn nnn □] ^iv ,nn«nDn Vian dn pV .^wn non * 7 m -p nVm 

.C mij7]D [m 

r^vD.n tdid 'dVd noD 1 ? C mij7]n oi'nn |iion inn] .i 


EF = ma 

v 2 

mg —N = m — 

R 

:N = 0 □«*] .DD?<n' '^Dinn nnn mvy nn»nDD vy»mnD pmnn nnnDn 

v 2 

mg = m— 

R 

v = VgR=VlO 100 = 31.6— 

S 

in 31.6— :N'n w'mnD j7n]nnw «Vd vid]^ n^D' nniDDn nnw nQiDn nn'nDn 

s 

.vy ,M, Dj7 114-d 


.n»Wa rmy nnnon ,oi^n kP n\yvo on m iaon ik/i npnvn 




T^nty ~|D nDivio t voi3i ,D , 7 l 7»n nnN Vy D'VviDn ninon Vw d'woji oonw] .n .3 



::oid nV'n qw ^vßn tdid 1 ? n^iDi ,'|7 din 'VN'mn 
ip^ ,niDnn n^n D"pnD y 


EF =0 

y 


Ncosa = mg 
In = 1.5mg 

t max 

mg 2 
cosa ——- — — 

max N 3 

a - 48.2° 

max 


.48.20° M'n mnmn nanon n»oon nniT 
nmvnn iV'n anßn [7nlon nN nmto ,*7]vnn oim nN iwn] .d 



R = 1.8 + 3sina = 1.8 + 3sin48.2°= 4.04m 


mn i*n - np>:on - np’ron mp>n 











1.8m 



.-idwd no n'M yvn Vq ~iim yVpn nM D*7Qn non o jiiüw] mV n*Qon n'rüNn .n a 
.n*oo , 7D nVn n'üoVN n]*N niwmnnw Nin hdii mon .nD'^nn T'znnn oin inid 
D»] iN*nn ninQm D"]iN*n nino D'VyiD n*7 x t>q o ,niw]]nnn n ,l 7nm noej] y]nn 


^[ 7 nonw *"in ,m nN nr d'Vdiio i*n n *7 ninion y t>q dn m) m nN m d'* 7 oid y tni 

.(niWDDnnn nowD] qü n^( 7 n |pm Dj 7 y ,n*]i n*n on^w 
no Ninw ,iiQn no nooyon ^y D'Vyio m^DDnnn onN *7 o mom nooon nm]Nn 
* 7 \j o no^ü n* 7 yinn .niQy y* 2 D nV p *7 ,nynnn 1110*7 -|]iNon nin'non noi powo 

.'niyowo |dt [ 7 ~iD 2 D»]i>i'n ninio D'VyiD nDiyon 


L cosB 



.yyn * 7 Q yno i^nw nmn nN yai 

h = L-Lcos 0 =L(l-cos 0 ) 

.nmDNn iid'w [7in 'D Vy u nN nndi 

^(jYf+^u 2 =(M + ^)gh 


u = ^/ 2 gh = y 2 gL(l-cos 0 ) 


V 




1 


nn in- np>nn - npn>aa ntp’n 








.ynnmno'w |7inn wnnw] V 2 n* n*D3 


mv + O = (M + m)u 

M + m 

v =-u 

m 

y2 = (M^m) 2 u2 = (M^m) 2 c ° se ) 

V = 2gL(M±“) 2 (i_cose) 

,nn'nDn yinn N'n v 2 -n T'* Dy ^Tjn ‘zw im'nn mif 73 Vw n'^'T'Dn niyDWDn (l) .t 

.(cos 90 °= 0 ) o OO 0 - 1 / nynD nwiDn n'nnwio 
nn'nD twnd :cos 0 -n yx üy «nnan Vw "jiD'nn mi |73 Vw n'VT'^n niyDUDn ( 2 ) 

.(cosO = l) 0 ?<'n nwnDn n'iir D 3 ,ddn N'n y^pn 
:T'^ 3 i cosO = 0 ; v 2 = 250,000 .v 2 -n T'^ dv f)T 3 n nm'nn mi (73 n^ n[ 7»3 .n 


250,000 = (+i-±) 2- 10- 1.25(1-0) 

10,000 = | M + m ) 


100 = 


M + m 


100m = M + m 
99m = M 


.y'V^ noDD 99 »d n^m yvn ^q noD 


'DD^Nn noni ,»iDTn dtin 1 ? ttv»d 10cm N«n y'Df7n nDTNnn (2 t^d) 'zpiiiD »imw h^dil .n .* 

:Y'Dj7n ya[7 nn n*d3i nnun .nVmwnn 'iTnün 1 ? nnw 


kAl = mg 

k= mg = a8a0 = 8() N 

A1 0.1 m 


.u++o n“) 3 j> minan-,oi 3 »n nwo dh nr tqdd in/i npuyn 




m 

: n 


niTnon |m 'd^ nnnnn nn'in nN nwn] .n 

fÖ8 


T = 2t xj— = 2tt* — = 0.628 sec 
80 


1 1 


1.59Hz 


T 0.628 

m indi .(2 2Xü) l 7i7U)on 'ii'ty mipDi naiD N'n nVij7üDn *7W n'DD'pn n'mNn (i) i 

.60cm Nin y’öRn tiin 

^wDn «ii'w mij7DV (3 ind) mia nDiDTn mij73nD j7mpn N>n mnnn nynuD (2) 

nnto ,{2 2xn) 

A = 80 — 60 — 20cm 

: x - 0 "iwkd /7j7wnn 'ii'w mij7DD nVijvnD n'nDn nh'non 

|v | = u)A = J^A = .f^-0.2 = 2— 

1 max| v m v0.8 s 


.noD 1 ? Kin miann Vu mi'a nnoan mij73i n*7ij7WDn Vy ^vdd y'^i^nej non |iio ,i 

mon 

HiiK p “7 .A Nin di VpwDn 'ii'w mij?] 1 ? mnnn mi'i nnimn mij73n j'i j7mnn 

nK nnii Kim ,'iDin qkd 1 ? n'on* ynm Y' E >i 7n ‘»»hi ,40cm Kin nT ikdi Y'^j^n 

.MDin qkdV iiTn 1 ? 'ii noD^ nVij^wDn 

.{3) Kin |Din m'nn .n 

n'03'j7n nmiKn iujni p 1 ? ,niDe;] noiDn nmiKn noiwD noiDin nynm mon 
n'miKn l 7\>) Diion pdiVd n'VDO'D K*n nV>nn n'VK'^ioiDn noiDKn n'iiD 
n* 7 ij 7 UDn nninn n'VK'KioiDn nmDKn 'züi Y'^pn n'oo^Kn n'VN'KDOiDn 

.'^DO'D Kin 



i 


r-v 


T 

V 1 ) 


1'2 


V n 7 


:|l'liwn in'j71 D"j7nD DK j7H13 .N .6 
iDDinin nK i'kd 


^ 3.24^ 2 
v 365 j 


r 


V 


0. 043 
1 


V 


J 


7.88- 10 -5 ~ 7.95- 10 


-5 


■nn tn- np>nn - np>PQi mp’n 





nn»j7i d'd m (7d Bb niN03i7 nd“7n no^Dm yiNH htd .inN nnND ninD Min ^mnn 

. i'7D\? *7w 'wVwn pinn fin 

nw jiqtio |nw in qdd miN nN nQTion mo] , 7D 'ntyV D"i7nD iVdp Vw 'ei'^em j7inn q 
Qn*i7D nnw nioD B niN0ii7 ndVnVi wdwV impoDn .noD 'iiw dqdq 

:|ioi»] Vej oe>n i7inni «dVivh mnDn f7in 'dV (l) t 


SF = ma 

GM jtf f 2n) 2 

-^— = morr = 0 — r 

r T 


X 2 - 4k‘ 


,'iüq] nDNDONDei noD^Dn noDD 'iVn n*N ^iVoDn oimV TimDn jdt |q Te;f7n 
.noD^Dn noD nVa^nD nV iVn onmiD pV qddo noDT n^n 
i'titd rjn Ve; i'dd >v g n'eJDinn n^'Din nNiNnV 'iOQn nN n^dj (2) 


GMrrf . 


^n ^v p*7 .noimT D]i norton noDii n'i^n n'e/Dinn n^'Dm n^iNn ,'iüQn 'D^ 
nnei ni'.n7 n^D' n'WDinn n^'Din nNiNn ,yTNn titd Vej itd nV'im nen'zDn dddw 

.Tni' Vm lOI'TT D] DN ,YTNn TITD ^eJ IT^ 

:nnN tin meJ N'n dqüd nDD neim .t 


lLy = 3- 10 8 - 365 - 24 - 60 - 60 = 9.46- 10 15 m 


m'VVnn nn'nDT pVm 


. = 6 -^- 10“ S =-- 6 - 78 - 10 “ s = 2i,5 00y 

60,000 365■ 24-60-60 y 


.n]ej 21,500 -d neiD" voon jdt 


.n’^Q mav minnn ,’ 312 ’n Nb myj>n nn nr -iqde m 1 ?^ -ik/i npnvn 





17 |m» 

6-1 ni*7Küh jd e/iVej *7y ny 

-piNV niv] ni'DD»n .|dth Vw h^pdidd B-i A dmddd mw Vej jDij?D |im ddddVw nVaon .1 

.□'VapD □ |I 7! I 7DD 'DWl "IW 1 ÜJQD 


t(sec) 

0 

0.5 

1 

1.5 

2 

2.5 

3 ., 

3.5 

4 

4.5 

5 

X A (m) 

0 

1.5 

4 

7.5 

12 

17.5 

24 

31.5 

40 

49.5 

60 

X B (m) 

225 

222.5 

220 

217.5 

215 

212.5 

210 

207.5 

205 

202.5 

200 

V A (m/s) 












V B (m/s) 













. t = 1.5 sec |DoB n'DDD Vej n»VDin nn'nnn nx awn .n 
.t = 1.5sec jdo A noDD Vw n'VJDin nn'nnn nN own .1 


nioDDn 'tö n'ynn nn'nnn Ve/ nniw 'nw n^ iD'omi ^nonDV n*7iün nN ij7>nyn .d 

.|niN nindV iwdn inniii nniDV^ ,|Dth “7w n*Nj7DiDD 
.|DTn Ve/ n'N(73iDD ni'TDDn nn>nD *7W d'dui dd'n ddivd nniNn ioonw .1 

?it 'id Vv it «qi^nV niüDDn ni'iDN *nD .n 

Ij7n dV nV^Va ~jni oinn nwj 7 i ,a n'iiTn vdiwd iiwd Vy n^iD M t inoDidJ dio'diVn Vq .2 
nnN Vd Vw nonn .ddodVw D'eJinn tnihdd Diei’Dn 'iw inNn itnd uVnn ^niVipe/D 
‘tq |q “jD'nn *7DiN ,mnoT niVipeiDn jj7nDi nV^n ,oinn niDD .m N'n niVijywDnD 

.nDT D'N TieJ'DV DIO'DlVNn 
:D'3inD 


^VjX 




Tm rn - np>3DD - np>ran np’n 






nn Vw iVm no .nDi[7DD npmanD nV nDnynn ,|pnnn ^v n^iiyejD üiVw □> , 7 inwD .n 

?nT nsnzi Di'] , Di l 7Nn *7Q 'zyion no'nn 

j7n]nn nDiyDniy 'id ,|j7nDn Vv ni , 7n , 7 wö ni^wD iniQ.|üj 7 n iddd.i i.id .n 

?nDlf 7 DD 

n^i^n n?< in^d .nnnDD y\tr nV'nnw nDnyDm ,m l 7i(7ejo 9 |[7nDn 'jy D^m .] 

.nDiiJDn 

.nvnnn n^'nnD idd 0.5 niv'UD mi' niVipuDn vwn dv j| 7 nDn .t 
^ ni^wD.m did'di* 7Nn ^id nDivD m'DDn dqdid n'VN'^oio nm]M nm (l) 

?nDiyDn n^D'j? n'0]'[7 n'mN nDD ( 2 ) 

?DTi|7n Tvon Vw niNNinn |q wnDnn n* TQDnV twdn tn»d .n 

'(7DIN Oim ,TÜD 1.5 IDTINI A nTI^] 1 ? TUy[7 Sj Oin .D'Oin nWD AB DDinDD T'^*7 TIWj7 TITD 

.DDDDVw D'WTnD TNinDD ,TÜD 1.2 IDTINI ,B nTip] 1 ? TUy[7 



.D'ninD D'oinn 'iw i'n« nn twn n'VDO'Dn n'n'iirn nn'nnn nN mwn .?< 
nn'nDnD Tm» mop nm'iir nn'nDD titD n DDino' dk ,nDTjJDD mp» nD n?m .d 

.DTi[7n tvdd ünDwnw m^DO'Dn nm'iiTn 
.nmy D'üinn ninmD n>nn nD twn nm'iiTn nn'nnn nN Qwn d 
inv'AD tv TiTDn ^iVoDn miN nN n^n .D'VTj7] Dn nnw D'üinn ninmD twnd ,t 


nmy mmnn .’rm’n n 1 ? nwvn nn nr noDn mb’ü in/i npnvn 




.Vj7Tj7D 




nmn .0 - ynp t^ 7 -Qimon ,DnüD'03D 45 dhnw oin 1 ? 110 ( 7 , 013 120 moow hdn nm .4 
jvodVn ,n'nsD niemnn m^no Nin odk oinneJDi ,'i7Di?< oinneJD A nnpDD TiniwyD 
iv v'adi ninN 1 ? vn niDNn nnDn nuyaDnnn npv .B nTi[7]n jn^ie/ ^v mmn ,nne/ nra 
.(DDODVe/ D'e/nnn ini} jn^ie/n Vvd Dnoo'üio 5 nann nN*mn ,C mij7iV 

.D'n'iT oinn no»i iD'nn 
.me/]]nnn \*v ^nnD HDNn niDn nn'no nNTN^n .n 



.niemnnn dd 1 ? |>v nmD oinn *7ei nin'non nN ae/n .n 
,moD n^i iine/n niDn nn>nn nN ddV nnn mon in^d .] 




5N 


nm in - np>nn - npn’oa •np’n 



n'\[73iDD jiimimnn -ft nnn onnDn 'iu |Q Vvdw 7 niDn Vnn jin 7Nnon ^7] □dod'z .1 
?noe;n ]N»n no .Dn 1 ^ ^nan |q NiVDn nown nN innd .jmn 'iv 



iviimn nvnn 

nnuNn ’zw ryu ddod'7 .'|7din nowo aa ‘zy noiWD noimn nynnn yn Y’^r 7,7 nw[7 l 13 -5 

.m = o.3Kg ^nn noo .|mn Vw n'N[7]iDD ^nn *7w n'oypn 



.□'wnnn D'im] on'Nn oy Tun Vw im'nn ni7i[7] oiy 
?mnN mi[7]D in V^on 'ii'ej mi[7n ,nN[7 mi[7]D ,t = 0 jon ^nn nnd] jD»n .n 

.^nn nynn Vw nirnon |m nN inno .2 
.mynn -'i'znm nnn yno n'VNej nnion nn«non nN Qwn 2 

.nyonn nyiejo nN iiwn .7 

3 ^ 

.rp^D may nnnnn .onrn n\yyn nn nr naon tnb’ij mn npnyn 




Dony n n * ,|mn Vw n'^üiDD y'D\7i miaNn n'VN'NioiDn nmDNn Ve» c y'tt loonw .n 

.□n>Nn Vy D'nDD» 

«vtqd 

ipmD .n D'ennD iNinDD ,wnwn nno (nn'[7D) ni'VayD niV'DDD onNDni yn^n iiid .6 

. 1 . 5 ro Nin wdudd DnNDO Vw ij7mDi ,r Nin WDwnD yi^n ihd *7w 

.i*7Dj7 '(7in nwiViy nN ino3 .n 
?D' iNDn mw mwDü (d"^"in) d'D' ddd .d 
?ddd 'di ,mi» nVnA n'n'iirn nn'nnn (mVn qdd) nioiVDn «nwD it'n 1 ? .3 



VVnn nD'DDD d'tndV ynNn i\un vanV 'td .d'indV dioV D'*n imn Voi iidv Vo .i 
" jD ,yoDn Vw nVvDn win o»n Nini ^hdd'Vn 'Nn mni^ ViVddd vnV Dn'Vv ^onVei 
qVwd dVvdd mowD iiinV .tiVii wown Vw niQDn nn nvDejnD nv 3 n'VVnnw 

.VDDn wni 3 Dnnyj nn'nan qVwdi nNionn 
Vui yinh niiD Vw ni'Vaynn niV'DDV n[ 7 'WD n'VVnn ViVod Vw nDD'VNn n'^nD 
Vw QiDn | 7 mDni ,r Nin WDwnD nDD'VNn Vty 'VDO'Dn j 7 mDniy p ,D'"TNDn 

q D'wmD iNinDD , 1 . 5 r Nin eJDüinD noD'VNn 



mn ln - np’iDn - npn’Di np’D 






?□ 'TNDV Vül VO yoßn IIN' |JOT HD3 



•n>X?D may nnnnn ,’Dinn k!? nwyn Dn nr idüd tn^s wi npnvn 







17 imn Jiurm9 

,jDTn \7iD vndni n»yain nii'HDV aio in'i7i nnwn \o\7 vopi nv^iDD nii'nD iwm .n .1 
. x B (2s) = 215m nnN mipDi x B (ls) = 220m mif7] :nmj7] 'nw 'D *7y 


vd 5 s)= ^b = 215^220 = _ 5 m 

n ; At 2-1 , s 

,jDTn [7i d v^dni n'ynn nti'nDV aio inyii nnwn [Oj7 vof7n ny^iDD nn«nD iwm .1 
-x A (2s) = 12m nnN mi|7]i x A (ls) = 4m od ^ mij7] :nnii7] 'nw 'D Vy 

v /1 — 12 — 4 

v (L 5 sJ- ^1 ~ 2-1 ~°s 

nN it ~\ii3. KMtâ iwdn »?< .nnij7]n inwi n>vnn nii'nnn n* nn nniNi iwn] .] 

.nDiinNn mij7m nDiwNin mip]i n>ynn nn'nnn 


t(sec) . 


X A (m) 


X B (m) 


V A (m/s) 


V B (m/s) 




2.5 

3 

17.5 

24 

212.5 

210 

12 

14 

-5 ! 

-5 


49.5 60 


225 I 222.5 I 220 I 217.5 I 215 I 212.5 I 210 I 207.5 205 202.5 200 


























































vid'vlq na^i'Dn ,A n'iDD n^iNn nn .n 

_ Av _ 20-4 _ . m 
ÜA At 4.5-0.5 s 2 

dv ^pan 'zty nin'nn mif7] «d ,2y N>n A nniDD Vw nmVnnnn nnn'nD 

.nn'nDn 

:N*n A n']DD |DT Dlf7D n"^[7]ID 
1 2 

x = x 0 + v 0 t + — at 

x A =0 + 2t + i-4t 2 
x A = 2t + 2t 2 

-5—nvQ(7 nn»nDi ny] B nnoD 

s 

:?^'n B n']DD |DT DI|7D n"^i7DID 
1 2 

x = x 0 + v 0 t +—at 

x B = 225 + (—5) t + 4 • 0 • t 2 
x B = 225-5t 






.niVl|7WOn 1DDD T1N n-3. |DD] .□'!»* rmyDI TlinD D»enn DD1W3 .2 



liWNin j7inn »d iitid] . f s < m, s N pV ,nyi]nn no Vv noiynnw |in3 tö o & ü'U] .h 

|IOI'3 *7W 

,mnnn m'7ii7iiiDn yji^w 

• : • ■-:• ' (1) 

SF = 0 

T = 3mg 

.1^*70 x i'^n pan] .niDnn o^do □i']'Di , 7Nn Vq D3 


T = f s +Mjgsina 

(2)—di (l)—D 

3mg = f s + M,g sin a 

f s = 3mg-M 1 gsina = 3-0.M0-l-10*0.28 = 0.2N 

.0.2N mn iD'nn mo Vw iWn 

.n ^ni^ujnn iddd n« n^D]i , f s = |x s N n»*] pV ,nyi]nn ^d *7^ noiynnw yii' nvo Q 

□»N3nn 

rm pi - np’3Dß - npn>Qi T(p>n 








.□■»vn» |"iy (2)-i (l) 


nmg = f s + M,g sin ct 


XF y =0 


J nmg = j^ s N + Mjg sin a 
[N = M,gcosa 

nmg r = p, s M 1 ^'cosa+M 1 ig'sina 

li.M, cosa+M, sina 0.35* 1 • 0.96 + 1 • 0.28 
m 0.1 

jii^wd Vü D^ei "iddd nmurfr Vhn ^nanny nonyDV nrob no niVipwD 6.16 “|n* 

.m^ipwD 7 ninD 1 / M*n noiwnn p i 
:7D|73 n^ipwDn y\ür?7 

ZF = 9ma 
9mg - T = 9ma 

:>2j7J DN'DI^Nn 


XF x = Mja 
£F y =0 

T-f k -Mjgsina^ M,a 
N = M^gcosa 
4=^N 


:70j7] (2)—Dl (1)-D 


9mg - T = 9ma 

j + 

T-j^M^gcosa-Mjgsina^M^a 

^mg-^Mjgcosa-M^gsina^ (9m + M,)a 

_ ^mg-ji^M^gcosa-Mjgsina 
a ~ 9m+ M, 

_ 9 • 0.1 • 10-0.25 • 1- 10 - 0.96-1 • 10 • 0.28 „ m 

a “ 9- 0.1 + 1 _2 c 2 


.n++o rrov nnnnn ,on>n n 1 ? n\»yn nn nr iQnn m+5i ih/i npnvn 


,h liyyn nuyon ntym DipriD avvnüKn ^q h = 0.5m i\y'W 2 nmi' ni l 7ii7W)onwD .1 
.□D'iDVw D'Wim int hsina = 0.5 • 0.28 = 0.14m liyiiQ nViyi 



Vw n'iDio n'^N'^ioiD tvniH n»DDn niVip'wnn * (l) 

E p = 9mgh = 9• 0.1- 10- 0,5 = 4.5j 
\7\ä nniD n'W^oiD n*;mN n'inn Dio*Di , 7Nn *7Q * 

E p ^Mjghsina^ 1 10- 0.5- 0.28 = 1.4j 

.3.1J *7«; n'-QD n'VN'^DoiD n'm?< nmymn m'DDn Vion idd 
:N« n 5.0m mnyw nnn'nn pV,nnnD q^dd nV'nnD nDiy/Dn ( 2 ) 

v 2 - v 0 2 = 2aAx . 
v 2 —0 = 2- 2- 0.5 



:N'n nonyDn Vüi n'OD'pn nm3?<ne) |?od 

E k =i(9m + M)v 2 = i(9- 0.1 + 1)- 2 = 1.9J 

minyD m^nei ,{Q\r\'7 nDDine») n«DODn nm3?<D laon^ nwD« 2.1J “|oi enDnn nN .n 

.ID'nn nD 


vrn yn - npnon - npn’on Tip>n 



myV ']7 din «Vn't m T^n .on^ titdh Vv D'VyDmn ninon Vw D'nnn ooim .3 

.B V^Vnn TDTD 


:D"(7nio D'nmn D'üinn nw i\y Vo 



T, cos0 = mg 


R = 1.2m 
1 2 

sinO = — 0.8 

cos0 =^/l —0.8 2 =0.6 


:|idid Vw nwn f7inn «dV 


t .Nin D3 nmo n'n* '[7DiNn oinnw wmn pV T x > 0 Tonw nViy V'yV niKMWDnn .n 

T 2 = 0 'Vimn nnj7Dn n^ (1) 


T, sinO +0 = mcü 2 R 
Tj cosO = mg 




.n’^a maj? nnnnn ,on>n nu>pn nn nr iqdq tn^ü in/i npnvn 







sin0 _ (d 2 R 
cos 0 g 


0.8 

0.6 


co= 3.33 


Cfl? *1,2 
10 
rad 


sec 


/niNiiwnn |Q p*7 m 


. 3 33 _ :N>n jvVD'i'on n'n'iim nn'non 

■ sec 

im) nnij7 n'zuion idd amnn mnyDni m[7n' imn ,mdh n'n» 'f7Di?<n oinn .2 

.("n'Vsvn nvnn" j7iD2 D'Nnn n'yo 

:T : =T 2 = T (l)2 2'ViD 2 

. Tsin0 + T = mG) 2 R 
TcosO = mg 

l'l 17*70] 

sinö'+l _ co 2 R 
cos0 g 

1.8 _ ccPT.2 

0.6 ~ 10 

_ rad 
co=5 — 
sec 


.5— N'n nmy o'üinn nin'nn n>nn m hwn n'n'iun nn»nnn 

sec 

^vdidi ,n'f7DiN (7in nöVD 1 ? Nin D'yni73 D'OinmwND pV ,'|7DiNn iny'DD yi niTDn .7 

.n'|7DiN nj7nn idd n^mD n»nn , 7i , 7DDn miN p*7 .nnn no pn i'*7y 



t 


rm rn - np’3Dn - hpn’Dnip’Q 






nnno , 7iLa nuDin A mij73n nanon n^N'SDOiDn n'n]«n ,non]Nn nm'w | 7 in 'd^ .n .4 

.B mij7]a n'0]'j7 n'mNV 


jagh A ^ 

v B =^/2gh A =V2- 10. 0.45=3— 


.3— N'n niDNmmn nn'mo 

s 

' nv>i]m y] nmn .nniN nnD]i ,nvn]nn nNiiwD n* imD] ,ninD D'wnn oonen .i 
'D^ n^D^ n3iioi m'^yDn nynnn Vw n'VN'im nsiNnn N»n n^wnn jDV m'VAjm 

.VsvDn TD"ID 


T - mg = ma 

v 2 

T-mg = m^- 


T-m g+ 


= 0.12 10 + 


= 3.6N 


.3.6N N»n niw]]nnn od 1 ? oinn ninmDn 
^dV |iio"7 niDn nyD |iion o n'V'Vw mwn] nn'nDn) nn'nD Vii] n* n*d] n'üNi 
onn -imnyj jim ,nm]N niD'w j7in >d Vy .niw]]nnn in^V niD^n nnDn (mej]]nnn 

.DnoD'0]D 5 niijV 


0gK=±m B 2 

u B = \j2gh c = 4l> 10- 0.05 = 1— 

s 


rray nnnnn ,’Di3’n h 1 ? n\yyn an nr nDDD d\+:* in/i npnyn 







v, — v 2 = — (Uj — u 2 ) :nnDD m n'OüVN niemnnn ni'n'nDn nNNWD (1) 

mnDDi n«*] 

v,-v. =-(u,-u 2 ) 

3—0 = -(-l-u 2 ) 



nijVj + m 2 v 2 = rrijUj + m 2 u 2 :niw]]nm VJjnn niD'W nNiuyn (2) 

0.12 • 3 + m 2 • 0 = -0.12- l + m 2 * 2 
0.36 = -0.12 +2m 2 
m 2 = 0.24Kg 

rn 

.0.24kg moDi 2y N«n nmwmiTDn nn'HD 

V]nn 'D'ty Nin ni7nDn Vm .m Vy nr onmn Vz'yDniy ^pnDn n?< ]^ m d NiVnn nown .t 

mnwn immnni .DnilDn owd mrt 'zd Vw 

j = p 2 _ Pi =0.24-2-0 = 0.48N- s 

n'nDNn □] pV ( naiD mn'nn nnw VjywDn 'ii'w mii7]n n^d] t = 0 |dtd .h .5 

.naiD iVw n'ü]*j7n 

m |DT i7TD .0.27rsec TQvo VpwDn 'ii'w nu^V nnwmV mn 'iun jmin «jnm 'dV n 

.0.47isec Nin TiTnnn |DT tdiVd niTnnn |dt n'^nnV nnw 
:nmDn nn'nDn n?< Dwm .jvdtd n'üi'pn n'mnn tw?<d n'DTD N«n nn»nDn n 



nin yn - np’jnn - np’ron np’D 




:n'mnn nn'nnn 's‘7 nynwnn n« atunD ,n 


v„,=öA = ^A 

A^ Vmax-T 2-0.471 
2 71 271 


0.4m 


n ,1 7D , Di7D n'üjyn rmuNnuD n ,l 7D ) ]'D n^N^ioiDn n'An^Nn .n'niNn niD'W f7in «dV .n 

irpan nN oonej] .*iDnm 



,d m od |I 7N n' l 7\ l 7om wDwn iQD ü'v»] noVn qdd :Y7Di7 *7w [iwNnn |7inn (l) .n 

.ü'ipmn mND nN^D] wDun tönd 

□oDn ü'iiw D'noyj noDD nrt idd Vw "nioi7i-oi'ri , 'n n^Dp *7w otyn pinn (2) 

.D'IIW 

l'nV ,nD*7n ddd nnnDn |dt ymn |q nw on' D"j7nD nVDp 'u^wn |7inn (3) 
moy "jnNn T*n n'^nD) noD'^Nn Vw inNn T^n n'^no Vw n'wVwn nprnn 

.(yNiDDn Di'in 1 ? 


.n^o rray nnnnn , 073 m n 1 ? nwvn nn nr iDon in/i npnpn 







;-V7Dj7 *7\D 'W'^Wn |7inn >D .1 


eartha I l f eartha 


l ; :') =• 




T mara = 365-Vr? = 670days 

,D"N1N D , D' 670-D DDÜD] D'IND J1DW 
nown "Qi ^Nen DDimn Vw [7in >nd yan wiDnn .D'D' 687-a "qitd 

.nNNinn nnao nN j7"i jiNnona pm'? iwdn p*7 ,niQD 'imj ni^Nun 

, 2% 

.n'n'iiTn nn'nDV nmDn |dt |q ^idd orv D"j7nDyj nNmi ,cö= nnona pQn: a 

. VTs^ = 1.84 'D ynNn iiid *7w itd im» mo]7 D'iNDn *7e; n'n'iirn nn'nnn p'DV 

: „ fearthe + r niare _ r +1,5r _ } ^ in niWnn 7^ 'OD'VNn ViVoon Vu; vniddh oimn .1 

r- 2 - 2 - ZDr 

n^Dj? “7W 'wVwn f^inV liTn: 


2 

r - 3 


r s 


Teartha , 


(ÄT-ffii->*■ 

_g- - J\ 25 ^ 

365 VA - 

V 7 

T s = 365- Vl.25 3 -510days 


pi oio7 iion *70 7yi iidv 7o 7y d7in ,d'D» 510 Nin noD'^Nn niiN 1 ? yoon t^d 

.d'D' 255-d "|WD" yoon p*7 ^noD'^Nn n'^nD hiinV 


*nn iri - np’im - npi’Qn np’D 




jvnmn nynmi m'iDDi niDon niVNü 

m'iD 

:D'3in] .wnwn nn «Ti7Dn »on nDV qdid nih (Ceres) oii7 .1 
.r = 3.8M0 n m :WDwnn oi(7 Vw'VDO'Dn f7mnn • 

.r max = 4.48-10 n m ;WDwnD oij7 Vuj OD'Dj^Dn |7mDn • 

. m c = 9.46-10 20 Kg :D1j7 nOD • 

. R c = 4.87 -10 5 m ioi»Tnei niD nn'pi N'n oni7 ni^ • 

:R e = 1.5-10 n m :Nin wDwnD im v^iDDn [7mDn • 
.ij7D3 l~\ l 7'D\j Vw »yj'Vtun |7inn nN D'D"i7D oii7i Y"i^n titd DNn .n 
.uDwn dqo onVd no[7n ü'Vwd 0Ti7 ytn nnw nno iwdd nwn .i 
.n^'Din nowD] |dt .tdo nwn .tqn tod Vw ninD 0Tj7 ddtn *7^ n^DO |tn jx 
i 3 ‘zw mm ViVddi DTj7 nN »to ,|"_ii» nQ^n 1 ? ww nrvnDn «nD .t 

?IQD ^VD TODI l 7»(7 


m'i3 

n*3T3Nn .D"nvw ^eiDi d'zw iq'o nD'VwDi ^yD ViVddi Y~w n i' 13 nD'^D mO(7 pN .2 

_E = -10 7 J N'n p*n n^Vion nooDn 
n* 30 D n»mN * 7 U n’Vp'T'Dn niyDWDn nN n'ion .n'V'Vw nV^io nooD n*mN w pnV .n 

.n'ii«n n^Vio nooD n'n:N nDiy^ n ,l 7 ,l 7\u nWio 

.^iVoDn di'tt nN iown Q 
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